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SYNOPSIS 


This  thesis,  "A  Survey  of  the  Arithmetical  Achieve¬ 
ment  of  Grade  Five  Pupils  in  Alberta  Schools”,  is  the  report 
of  an  effort  to  determine  the  present  status  of  arithmetic  in 
Alberta  by  testing  a  sample  of  the  grade  five  pupils  from 
each  of  four  different  types  of  schools.  An  intelligence 
test  (Otis  Quick-Scoring)  and  a  standardized  arithmetic  test 
(Iowa  Every-Pupil  Test  of  Basic  Arithmetic  Skills)  were  ad¬ 
ministered  to  almost  one  thousand  pupils.  The  results  of  the 
tests  were  studied  with  the  object  of  finding  whether  there 
is  equality  of  arithmetical  achievement  among  the  children 
from  different  types  of  Alberta  schools;  whether  the  achieve¬ 
ment  of  Alberta  pupils  compares  favorably  with  that  of  sim¬ 
ilar  pupils  elsewhere;  and  whether  boys  and  girls  achieve 
equally  well  in  arithmetic. 

When  the  mean  arithmetic  scores  of  the  four  sub¬ 
samples  were  compared  it  was  found  that  the  rank  order  of 
achievement,  high  to  low,  was  urban,  graded  rural,  town ,  un¬ 
graded  rural  and  that  the  mean  differences  were  large  enough 
in  nearly  every  case  to  be  statistically  significant.  The 
intelligence  test  results  paralleled  the  arithmetic  findings. 

The  urban,  town ,  and  graded  rural  samples  were  found 
to  have  higher  median  scores  on  Part  III  of  the  arithmetic 
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test  than  the  published  norms  for  that  part.  In  other 
respects  the  Alberta  medians  suffered  somewhat  by  comparison 
with  the  norms  of  the  test  employed. 

Although  the  girls  appeared  to  be  somewhat  superior 
to  the  boys  in  mean  intelligence,  as  measured  by  the  Otis 
test,  the  boys  showed  some  superiority  in  mean  arithmetic 
scores.  An  exception  to  this  was  found  in  the  ungraded 
rural  sample,  where  the  girls  scored  somewhat  higher  than  the 
boys.  Over  the  entire  sample  no  significant  difference 
between  the  achievement  of  boys  and  girls  was  found  in  any 
part  of  the  test. 

It  was  concluded  that  the  educational  opportunities 
of  rural  children  are  considerably  lower  than  those  of 
children  in  centralized  and  urban  schools.  Certain  recom¬ 
mendations  are  offered,  which,  if  implemented,  may  tend  to 
equalize  educational  opportunities  for  nearly  all  of  the 
pupils  of  the  province. 
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CHAPTER  I 


THE  PURPOSE  OE  THE  STUDY 

This  thesis  is  the  report  of  a  normative-survey  type 
of  research  carried  out  for  the  purpose  of  determining  the 
status  of  arithmetic  in  Alberta  schools.  The  study  was  con¬ 
cerned  specifically  with  grade  five  pupils  and  it  attempted 
to  find  answers  for  the  following  questions:  (1)  Is  there 
equality  of  achievement  in  arithmetic  among  the  grade  five 
pupils  of  urban,  town,  graded  rural,  and  ungraded  rural 
schools  in  Alberta?  (2)  Does  the  achievement  in  arithmetic 
of  Alberta  grade  five  pupils  compare  favorably  with  that  of 
similar  pupils  in  other  parts  of  the  country?  (3)  Are  there 
any  significant  differences  between  the  arithmetical  achieve¬ 
ment  of  boys  and  the  arithmetical  achievement  of  girls  in  the 
grade  five  classes  of  Alberta  schools? 

I .  NORMATIVE-SURVEY  RESEARCH 

The  normative-survey  type  of  research  used  in  this 

study  is  described  by  Good,  Barr,  and  Scates  as 

.  .  .  concerned  with  ascertaining  the  conditions  which 
prevail  in  a  group  of  cases  chosen  for  study,  and  is  es¬ 
sentially  a  method  of  quantitative  description  of  the  gen¬ 
eral  characteristics  of  the  group.  1 


-^-Carter  V.  Good,  A.  S.  Barr,  and  Douglas  E.  Scates, 

The  Methodology  of  Educational  Research  (Mew  York:  Applet on - 
Century-Crofts,  Inc.,  1941),  p.  286. 
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The  same  authors  suggest  that  this  type  of  research  may  be 
very  valuable  in  helping  to  solve  some  of  the  practical  prob¬ 
lems  of  school  administrators.  The  data  derived  from  such 
research  are  practical  because  they  represent  field  situa¬ 
tions,  and  they  are  usually  presented  in  the  language  of  the 
man  in  the  field.2  It  is  hoped  that  this  study  may  provide 
answers  for  the  questions  suggested  earlier  in  this  chapter; 
that  findings  of  value  to  educational  workers  may  be  made; 
and  that  the  data  accumulated  may  be  of  use  to  other  inves¬ 
tigators.  The  normative-survey  seems  particularly  suitable 
for  the  purposes  cited  above,  since 

.  .  .  people  now  demand  information  about  present  activ¬ 
ities  while  that  information  can  still  be  used  to  guide 
them  in  formulating  policies  and  working  out  plans  for 
development  in  the  immediate  future.3 

II.  PREVIEW  OF  THE  THESIS 

Chapter  II  of  this  report  contains  a  critical  review 
of  literature  related  to:  (l)  the  use  by  others  of  the  test¬ 
ing  instruments  employed  in  this  investigation;  (2)  the  find¬ 
ings  of  other  researchers  regarding  uniformity  of  achievement 
in  different  types  of  schools;  and  (5)  the  effects  of  sex 
differences  upon  arithmetical  achievement.  Chapter  III  out¬ 
lines  the  sampling  technique  used  in  the  selection  of  pupils 

2Good,  Barr,  and  Scates,  ojd.  ci t . ,  p.  291. 

5Ibid. .  p.  287. 
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for  the  survey,  and  describes  the  procedures  used  in  putting 
the  data  into  usable  form.  The  plan  of  the  statistical  work 
is  also  indicated.  In  Chapter  IV  the  measuring  instruments 
which  were  used  are  described  and  evaluated.  Chapters  V,  VI, 
VII,  and  VIII  present  the  data  of  the  study  and  the  statis¬ 
tical  findings,  while  Chapter  IX  summarizes  the  conclusions 
which  have  been  reached  and  lists  recommendations  to  those 
engaged  in  educational  work.  The  Bibliography  lists  refer¬ 
ence  material  which  was  found  valuable  in  the  preparation  of 
the  report.  Finally,  the  Appendix  contains  copies  of  cor¬ 
respondence  relating  to  the  selection  of  the  sample.  Copies 
of  the  tests  used  will  also  be  found  in  this  section. 
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CHAPTER  II 


RELATED  READINGS 

This  chapter  records  the  results  of  a  search  of  edu¬ 
cational  literature  relating  to  the  subject  of  this  thesis. 
Special  attention  was  given  to  articles  which  reported  sur¬ 
veys  of  arithmetical  achievement  in  different  types  of  schools 
Several  writers  had  reported  on  the  use  of  the  Otis  Quick- 
Scoring  Mental  Ability  Tests.  A  number  of  investigators  had 
made  use  of  the  Iowa  Every-Pupil  Test  of  Basic  Arithmetic 
Skills.  Their  reports  were  located  and  given  close  study. 

The  summary  of  the  readings  is  presented  in  three  parts:  In¬ 
telligence,  Arithmetic  Surveys,  and  Sex  Differences. 

I.  INTELLIGENCE  OF  URBAN  AND  RURAL  PUPILS 

John  T.  Wahlquist^  conducted  an  extensive  survey  of 
education  in  Utah  in  1926.  He  found  that  the  mean  intelli¬ 
gence  quotients  of  rural  children  in  grades  three,  four,  and 
seven  were  considerably  lower  than  those  for  urban  children 
in  the  same  grades.  A  correlation  coefficient  of  .37  between 
intelligence  scores  and  achievement  scores  was  found.  The 

^John  T.  Wahlquist,  "Intelligence  of  Rural  and  Urban 
Children,"  Elementary  School  Journal.,  27:  682-34,  1926-27. 
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consideration  of  accomplishment  ratios  showed,  hov^ever,  that 
children  from  the  rural  schools  were  making  more  satisfactory 
academic  progress  than  were  the  urban  children. 

The  authors  of  a  study  of  rural  children  in  Indiana 
concluded  that  ordinary  group  tests  did  not  give  rural  child¬ 
ren  a  fair  chance  because  of  the  verbal  nature  of  such  tests. 

It  was  suggested  that  ”...  performance  tests  and  material 

2 

more  relevant  to  their  environment  are  needed  •  •  •”  With 
this  conclusion  in  mind,  Clairette  P.  Armstrong** 5  carried  out 
an  experiment  comparing  a  rural-village  sample  of  115  pupils 
between  the  ages  of  nine  and  fourteen,  in  grades  four  to 
eight,  with  a  sample  of  328  pupils  in  New  York  City,  at  the 
same  age  and  grade  levels.  (A  rural-village  was  one  situated 
in  a  rural  community,  and  having  fewer  than  2500  inhabitants). 
Tests  used  were:  The  Otis  Intermediate  Group  Test,  form  A; 
the  Army  Individual  Performance  Scale;  and  The  Army  Beta  Test. 
The  results  of  the  testing  prompted  the  investigator  to  state 
as  follows: 

The  data  from  this  study  lead  to  the  conclusions  that 

p 

S.  L.  Pressey  and  J.  B.  Thomas,  WA  Study  of  Country 
Children  in  (l)  a  Good  and  (2)  a  Poor  Farming  District  by 
Means  of  a  Group  Scale  of  Intelligence,”  The  Journal  of  Ap¬ 
plied  Psychology.  1919,  2,  pp.  282-86. 

3Clairette  P.  Armstrong,  "A  Study  of  the  Intelligence 
of  Rural  and  Urban  Children,”  The  J ournal  of  Educational 
Sociology.  4:  301-15,  September,  1930. 
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rural-village  and  urban  children  do  not  differ  in  intel¬ 
ligence,  either  verbal  or  concrete,  if  of  American  par¬ 
entage,  of  equivalent  occupational  class,  and  of  equal 
school  opportunity.4 5 6 


A  comparison  of  the  brightness  of  country  and  city 
high  school  pupils  was  carried  out  by  Hinds.'*'  The  sample 
groups  came  from  one  city,  six  towns  employing  between  twelve 
and  twenty  teachers,  two  small  towns  where  there  were  seven 
and  nine  teachers,  and  four  rural  schools.  The  Otis  Group 
Test,  form  A,  was  used  for  the  purpose  of  gathering  median 
indices  of  brightness  for  the  four  groups.  The  rank  order 
(highest  first)  was  found  to  be:  city,  large  towns,  small 
towns,  rural.  Twenty-three  and  one-half  points  on  the  index 
of  brightness  scale  separated  the  rural  and  the  city  sample. 
The  investigator  concluded: 

All  of  the  available  evidence  points  to  the  conclusion 
that  the  mental  traits,  whatever  they  may  be,  which  are 
measured  by  the  Otis  Group  Test,  exist  to  a  less  degree 
in  the  average  rural  child  than  in  the  average  child  of 
the  city. 


Still  another  study  comparing  the  abilities  of  urban 
and  rural  children  was  conducted  by  Eugene  L.  Shepard,  who 


^Armstrong,  op .  cii, ,  p.  313. 

5 James  H.  Hinds,  "A  Comparison  of  the  Brightness  of 
Country  and  City  High-School  Children,”  Journal  of  Education¬ 
al  Research.  V:  120-24,  February,  1922. 

6Ibid. .  p.  124. 
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measured  nonverbal  abilities.7  In  his  study,  fifty-seven 

boys  and  the  same  number  of  girls  from  two  small  rural  cities 

in  Kansas  were  matched  child -for-chi Id  with  children  from  a 

representative  school  in  New  iork  City.  All  of  the  subjects 

were  eleven,  twelve,  or  thirteen  years  of  age*  The  matching 

was  based  on  occupational  level  of  the  parents,  chronological 

age,  sex,  and  birthplace  (American  or  foreign).  Shepard  was 

attempting  to  test  the  following  hypothesis: 

Mental  and  physical  differences  between  children  from  di¬ 
verse  culture  groups  may  result,  in  part,  from  the  type 
and  variety  of  environmental  contacts  and  stimulations 
which  are  common  to  the  geographical  section  of  the 
country.8 

The  investigator  believed  that  verbal  tests  could  not  measure 
all  of  the  traits  and  abilities  which  comprise  general  abil¬ 
ity.  For  his  experiment,  five  tests  were  used.  These  were: 
Minnesota  Assembly  Tests;  Minnesota  Spatial  Relations  Test, 
in  two  parts;  Minnesota  Paper  Form  Board  Tests;  Kwalwasser- 
Dykema  Music  Tests;  and  Otis  Quick-Scoring  Mental  Ability 
Test,  Bet©  A.  Urban  pupils  attained  higher  means  on  Spatial 
Relations  Error  Scores  and  on  the  Otis  Test.  On  three  of  the 
other  four  tests,  the  rural  pupils  had  significantly  higher 
means  than  did  the  urban  pupils.  In  summing  up  the  results 

7Eugene  L.  Shepard,  "Measurements  of  Certain  Non¬ 
verbal  Abilities  of  Urban  and  Rural  Children,"  The  Journal 
of  Educational  Psychology.  XXXIII:  458-62,  1942. 

8Ibid . ,  p .  458 . 
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of  the  experiment,  Shepard  stated: 

From  the  results  of  this  study  there  is  an  indication 
that  the  common  assumption  that  one  regional  group  is  in¬ 
tellectually  superior  or  inferior  to  another  is  unjusti¬ 
fied.  Rather,  the  performance  of  the  different  groups 
should  be  evaluated  in  terms  of  the  degree  to  which  they 
possess  specific  traits  and  abilities.  The  study  sup¬ 
ports  previous  investigations  in  finding  urban  children 
superior  verbally.  Mechanically,  however,  rural  children 
score  higher  than  similar  urban  groups.  It  is  possible 
to  assign  the  reasons  for  such  differences  to  environmen¬ 
tal  demands  and  practice.9 


In  summarizing  the  findings  of  the  investigators  cited 
in  this  section  it  becomes  apparent  that  the  use  of  a  group 
verbal  test  to  measure  general  ability  may  produce  results 
which  are  misleading  or  are  subject  to  misinterpretation. 

This  is  particularly  to  be  expected  if  the  test  is  used  with 
groups  having  wide  differences  in  their  environment  and  ex¬ 
perience.  G-avinehuk^^  studied  the  relation  between  the  re¬ 
sults  of  intelligence  tests  and  academic  achievement.  He 
concluded  that  many  group  tests,  of  which  the  Otis  is  one, 
may  be  depended  upon  to  provide  a  prediction  of  the  probable 
rate  of  a  pupil’s  progress  through  school.  On  this  basis, 
the  educator’s  use  of  group  tests  for  measuring  brightness 
appears  to  be  justifiable. 


9 Shepard,  ojd.  ci  t . .  p.  462. 

N.  G-avinchuk,  ”A  Comparative  Study  of  the  Relation 
of  Academic  Achievement  and  Certain  Intelligence  Tests  at  the 
Junior  High  School  Level,”  (unpublished  Master’s  thesis,  The 
University  of  Alberta,  Edmonton,  1954). 
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II.  ARITHMETIC  SURVEYS 


Undoubtedly  many  investigations  similar  to  the  present 
survey  of  arithmetical  achievement  have  been  made.  Unfortun¬ 
ately,  few  of  these  have  been  reported  in  educational  publi¬ 
cations.  The  testing  program  instituted  by  the  Curriculum 
Branch  of  the  Alberta  Department  of  Education  resembles  the 
present  study  in  several  details.  That  part  of  the  program 
dealing  with  arithmetic  accuracy  and  arithmetic  problems  is 
reviewed  here. 

An  arithmetic  test  prepared  by  the  Curriculum  Branch 
was  given  a  pilot  run  with  three  hundred  pupils  representing 
a  cross-section  of  the  grade  six  school  population  of  the 
province.  The  results  of  the  test  were  found  to  have  a  co¬ 
efficient  of  .75  when  correlated  with  the  Stanford  Intermed¬ 
iate  Arithmetic  Test,  form  D.  The  locally  prepared  test  was 
then  administered  to  the  complete  grade  six  population  of  the 
province,  in  the  middle  of  March,  1947. 

The  same  test  was  administered  to  a  sampling  of  grade 
six  pupils  in  1953.  The  pupils  were  selected  from  five  cities 
and  four  divisions  or  counties.  Mearly  one  thousand  urban 
children  and  the  same  number  of  children  from  the  counties 
or  divisions  were  tested.  At  the  same  time,  a  test  used  in 
British  Columbia  was  administered.  In  all  cases,  urban 
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samples  scored  significantly  higher  than  the  others.  When 
the  pupils  were  further  classified  and  given  percentile  rank¬ 
ing  based  on  their  mean  arithmetic  scores,  the  order  was 
urban,  town,  village,  ungraded  rural,  correspondence  branch. 

The  evidence  presented  in  Chapter  VI  of  this  present 
study  appears  to  corroborate  the  findings  of  the  Department 
of  Education.  As  the  population  of  the  various  districts  is 
reduced,  arithmetical  achievement  suffers  a  corresponding  de¬ 
cline. 

III.  DIFFERENCES  ATTRIBUTABLE  TO  SEX 

The  statistical  and  educational  records  of  338  high 

school  students,  accumulated  over  a  period  of  five  years, 

provided  the  raw  material  for  a  study  made  by  Lund.-1*1  He 

found  that  boys  do  a  little  better  in  arithmetic  than  girls, 

although  over  the  whole  high  school  curriculum  the  girls  are 

slightly  superior.  He  suggests, 

That  girls  between  the  ages  of  nine  and  fifteen  should 
tend  on  the  average  to  surpass  boys  may  be  due  entirely 
to  the  fact  that  they  mature  earlier  than  boys.  ...  It 
is  possible  that  the  mastery  of  girls  is  more  verbal  or 
rote  and  less  logical  than  that  of  the  boys  .  .  . 


^Frederick  H.  Lund,  nSex  Differences  in  Types  of 
Educational  Mastery,”  The  Journal  of  Educational  Psychology, 
XXIII:  322,  May,  1932.  “  “  “ 

12Ibid. 
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By  way  of  contrast,  Stroud  and  Lindquist,  in  a  study 
made  during  the  years  1932  to  1939,  found  that  high  school 
boys  were  superior  in  most  subjects.  The  study  of  Stroud  and 
Lindquist  involved  a  sampling  of  the  tests  of  fifty  thousand 
pupils  in  twenty-six  projects  carried  out  over  the  eight-year 
period.  The  Iowa  Every-Pupil  Tests  of  Basic  Skills  were  used 
by  the  same  two  investigators  in  another  testing  project, 
this  time  with  a  large  sample  in  grades  three  through  eight. 

It  was  found  that  the  girls  had  somewhat  higher  means  in  most 
tests  in  all  grades  except  in  Basic  Arithmetic  Skills.  In 
grade  four  the  girls  were  slightly  ahead  in  Arithmetic  but 
they  were  behind  in  other  grades.  The  differences  between 
the  performances  of  girls  and  boys  were  not  significant  at 
any  grade. 

Willard  G.  Olson  says,  in  part,  "A  fairly  constant 
finding  in  the  elementary  grades  is  that  .  .  .  boys  tend  to 
show  superiority  in  arithmetic.  .  .  .  Many  of  the  differences 
reported  between  boys  and  girls  are  in  one  sense  probably  not 
sex  differences  but  maturity  differences."14  This  statement  is 
in  agreement  with  that  of  Lund,  quoted  on  the  previous  page. 

^  J.  B.  Stroud  and  I.  F.  Lindquist,  "Sex  Differences 
in  Achievement  in  the  Elementary  and  Secondary  Schools,"  The 
Journal  of  Educational  Psychology.  XXXIII:  657-67,  1942. 

14Willard  G.  Olson,  Child  Development.  (Boston:  D.  C. 
Heath  and  Company,  1949).  p.  134. 


;  .!  ,  •;  -  i  /  f.sv  '  ;  a  :  aid 

■  ;■  • 

•:  ,,  *  ..  '  c  . .  ‘ 


. 


•  ^  . 


. 

, ; .  ■  _  _  • 

*  '  . '  , 1  •  f  . ;  u  r'v 

.  ,r  , 


12 


In  a  project  carried  out  for  The  Alberta  Teachers’ 
Association,  Sansom1^  tested  grade  ten  students  to  determine 
whether  their  preparation  for  high  school  was  improving  or 
declining  during  the  years  1943  to  1948.  Every  type  of 
school  in  which  grade  ten  was  taught  was  tested.  No  signifi¬ 
cant  differences  in  the  mathematical  achievement  of  girls 
and  boys  were  observed  during  the  period  mentioned,  although 
ffIn  an  earlier  study  .  .  .  the  boys  stood  well  ahead  of  the 
girls  and  the  boys’  lead  tended  to  increase  with  the  dif¬ 
ficulty  of  the  problem.”16 

The  final  references  in  this  section  on  sex  differ¬ 
ences  are  also  to  studies  made  in  Alberta.  The  Department  of 
Education  Surveys  of  1947  and  1953  reported  no  significant 
differences  in  arithmetical  achievement  which  might  be  at¬ 
tributable  to  sex.  Tanner17  tested  217  girls  and  210  boys  in 
Edmonton  grade  five  classrooms.  Three  tests  were  administer¬ 
ed:  an  arithmetic  problem  test  then  in  common  use;  a  test 
aimed  to  measure  the  reasoning  ability  of  the  pupils;  and  an 
intelligence  test.  Tanner’s  conclusion  regarding  sex  dif- 

15C.  Sansom,  "Sixth  Statistical  Report:  Grade  X  Survey 
Tests,”  The  A.T.A.  Magazine.  30:  28-33  (June,  1950). 

16Ibid. ,  p.  29. 

1/H.  E.  Tanner,  ”The  Relation  Between  Problem  Solving 
Ability  in  Grade  V  Arithmetic  and  Each  of  the  Variables,  Sex, 
Chronological  Age,  and  Mental  Age,”  (unpublished  Master’s 
thesis,  University  of  Alberta,  Edmonton,  1932). 
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ferences  was  stated  as  follows:  "All  lines  of  evidence  ex¬ 
amined  point  to  one  conclusion,  that  the  boys  excel  in  both 
types  of  problem  solving,  although  the  degree  of  superiority 
is  not  outstanding, t,xo 

The  authors  cited  in  the  foregoing  section  are  in  gen¬ 
eral  agreement  that  there  is  little,  if  any  difference  in  the 
arithmetical  abilities  of  girls  and  boys.  Where  small  dif¬ 
ferences  are  found,  they  usually  tend  to  favor  the  boys.  The 
suggestion  has  been  made  that  if  slight  superiority  of  the 
boys  is  found,  it  is  often  in  the  area  of  problem-solving. 

If  the  studies  reviewed  in  this  chapter  have  provided 
valid  findings,  and  if  the  sample  used  by  the  present  inves¬ 
tigator  is  typical,  then  certain  outcomes  of  this  survey  may 
be  forecast.  It  may  be  expected  that  urban  pupils  will  show 
higher  mental  ability,  as  measured  by  the  Otis  Quick-Scoring 
Test,  than  other  parts  of  the  sample.  There  is  likelihood 
that  better  mean  scores  in  arithmetic  will  be  earned  by  urban 
pupils  and  that  those  in  ungraded  rural  schools  will  achieve 
least  well.  There  is  little  probability  that  significant 
differences  in  the  arithmetical  achievement  of  boys  and  girls 
will  be  noted. 
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'Tanner,  o£.  cit. ,  p.46 


: 

■ 


■  ■  s.  ■  ,  i'v  L-:  .  r  iO'i  10  '^>qv;; 


. 


‘i :  •  •  :  ■  1 


*  '  •  •  •  - :  j  '  :  :  j  ■  •.  j  ;  ..  ■; 

•  *  ;  '  -  in  '  .  ..  \ ...  :: 

, 

,  .. iii.-.i  • 

, 

.  'I  ' 


. 


.  J- 


. 


. 


,  .  ;  .  , 


CHAPTER  III 


THE  RESEARCH  DESIGN 

Representatives  of  the  Committee  on  Educational  Re¬ 
search,  Faculty  of  Education,  University  of  Alberta,  working 
with  this  writer,  decided  that  for  the  purposes  of  this  sur¬ 
vey  one  thousand  grade  five  pupils  randomly  chosen  from  four 
categories  of  Alberta  schools  would  constitute  a  suitable 
sample.  The  method  of  securing  the  sample,  the  method  of 
collecting  the  data,  and  the  statistical  procedures  will  be 
discussed  in  this  chapter. 

I.  SELECTION  OF  THE  SAMPLE 

Schools  were  classified  as  urban,  town,  graded  rural, 
and  ungraded  rural.  A  description  of  each  classification 
follows:  (l)  urban — those  found  in  the  cities  of  the  prov¬ 

ince;  (2)  town — those  located  in  the  independent  towns  listed 
in  the  Annual  Report  of  the  Department  of  Education,  1953.^" 
(No  town  in  which  fewer  than  200  pupils  were  enrolled  was 
considered).  (3)  graded  rural — -centralized  divisional 
schools  at  which  at  least  three  hundred  children  from  farm 
homes  were  in  attendance;  (4)  ungraded  rural--one-teacher 

^Department  of  Education,  Forty-Eighth  Annual  Report 
(Edmonton:  ^ueenfs  Printer  for  Alberta,  1954),  p.  165. 
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rural  schools. 

In  determining  which  cities,  which  towns,  and  which 
school  divisions  should  be  selected  for  testing,  random  sam¬ 
pling  procedures  were  employed.  It  should  be  noted  that 
Tt  .  .  .  a  random  sample  is  one  selected  in  such  a  fashion 
that  every  member  of  the  population  has  an  equal  chance  of 
being  chosen.”2  It  is  believed  that  the  techniques  used  were 
adequate  for  obtaining  representative  samples  in  each  classi¬ 
fication.  In  the  matter  of  securing  an  unbiased  cross  sec¬ 
tion  of  a  larger  group,  Garrett  states  as  follows: 

The  criteria  for  randomness  in  a  sample  are  met  when  (l) 
every  individual  (or  animal  or  thing)  in  the  population 
or  supply  has  the  same  chance  of  being  chosen  for  the 
sample;  and  (2)  when  the  selection  of  one  individual  or 
thing  in  no  way  influences  the  choice  of  another.3 

The  samples  chosen,  totalling  nearly  one  thousand  pupils  from 

one  hundred  grade  five  classes,  meet  as  closely  as  possible 

the  criteria  of  randomness  cited. 

II.  COLLECTION  OF  THE  DATA 

When  the  sample  had  been  determined,  sufficient  copies 
of  the  following  materials  for  each  pupil  in  each  class  chos- 

2E.  F.  Lindquist,  Statistical  Analysis  in  Educational 
Research  (Boston:  Houghton  Mifflin  Company,  1940),  p.3. 

^Henry  E.  Garrett,  Statistics  in  Psychology  and  Educa¬ 
tion  (fourth  edition,  lew  York:  Longmans,  Green  and  Co., 
1953),  p.  202. 
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en  were  forwarded:  Otis  Quick-Scoring  Mental  Ability  Test, 
Beta,  Cm;  Iowa  Every-Pupil  Test  D — Basic  Arithmetic  Skills-- 
Form  0;  answer  sheets  suitable  for  machine  scoring;  and  the 
personal  data  sheet.  The  tests,  administered  early  in  May, 
1955,  were  returned  to  the  University  of  Alberta,  where  they 
were  scored.  The  test  results  and  various  data  from  the  per¬ 
sonal  data  sheets  were  tabulated  on  assembly  sheets.  These 
provided  the  raw  material  for  subsequent  work. 

III.  STATISTICAL  PROCEDURES 

In  order  to  determine  the  status  of  arithmetical 
achievement  and  to  determine  to  what  extent  sex  may  be  a  fac¬ 
tor,  it  is  necessary  to  compare  the  means  and  variabilities 
of  the  total  scores  and  sub-scores  in  each  of  the  categories 
of  schools  in  the  sample.  These  must  be  sub-divided  according 
to  sex.  Thus,  for  each  of  the  categories  of  schools,  tally 
sheets  were  prepared  for:  Total  Iowa  score;  Total  Iowa,  boys; 
Total  Iowa,  girls;  Part  I;  Part  I,  boys;  Part  I,  girls;  Part 
II;  Part  II,  boys;  Part  II,  girls;  Part  III;  Part  III,  boys; 
Part  III,  girls. 

From  the  data  on  the  tally  sheets,  means  and  standard 
deviations  for  each  of  the  sections  mentioned  above  were  com¬ 
puted.  fhe  study  of  the  differences  between  various  pairs  of 
means  comprises  the  major  part  of  the  chapters  in  which  data 
are  presented. 
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IY.  SUMMARY 

This  chapter  has  described  how  the  cases  needed  for 
the  survey  were  selected  by  random  sampling  methods  from  four 
categories  of  schools.;  The  method  of  accumulating  the  data 
to  be  used  in  determining  the  status  of  arithmetical  achieve¬ 
ment  of  Alberta  pupils  in  grade  five  has  been  outlined. 
References  have  been  made  to  the  methods  of  processing  the 
raw  data.  The  next  chapter  will  introduce,  describe,  and 
evaluate  the  testing  instruments  which  provided  the  basic  raw 
data  for  the  study. 
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CHAPTER  IV 


THE  TESTING  INSTRUMENTS 

In  this  chapter  will  be  presented  an  evaluation  of  the 
testing  instruments  used  in  the  research  study.  They  were: 
The  Otis  Qjiick-S coring  Mental  Ability  Tests,  Beta  Test,  Form 
Cm  for  Grades  Four  to  Nine,1  and  The  Iowa  Every-Pupil  Tests 
of  Basic  Skills,  New  Edition,  Test  D:  Basic  Arithmetic  Skills 
Form  0,  Advanced  Battery,  for  Grades  Five  to  Nine.2  These 
will  be  referred  to  in  the  following  pages  as  "The  Otis  Test" 
and  "The  Iowa  Test",  respectively. 

I.  THE  OTIS  TEST 

The  Otis  Q,uick-S coring  Mental  Ability  Test:  Beta, 

Form  Cm,  is  classified  as  a  self-administering  group  verbal 
test  and  requires  thirty  minutes  of  writing  time.  Although 
group  tests  permit  of  uniform  administration  and  are  practi¬ 
cal  and  economical,  their  verbal  aspect  may  handicap  subjects 
who  have  ear  or  eye  defects.  Those  who  have  reading  dif- 

1 Arthur  S.  Otis,  Otis  Quick-S coring  Mental  Ability 
Tests.  Beta  Test :  Form  Cm  [Yonkers-on -Hud son:  World  Book 
Company,  1939) . 

2H.  F.  Spitzer  and  others,  Iowa  Every-Pupil  Tests  of 
Basic  Skills .  New  Edition,  Test  X):  Basic  Arithmetic  Skills , 
Advanced  Battery,  Grades  jD-ei-2-8-9,  (Boston:  Houghton  Mifflin 
Company,  1943) . 
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ficulties,  or  are  not  familiar  with  the  English  language  may 

also  find  themselves  at  a  disadvantage.  Cronhach  states: 

The  group  test  is  based  on  the  assumption  that  every  per¬ 
son  understands  tile  nature  and  purpose  of  the  testing  and 
wants  to  do  his  best;  wherever  these  ideal  conditions  are 
not  met  results  are  invalid. 

The  author,  Arthur  S.  Otis,  states  that  it  is  impos¬ 
sible  to  measure  mental  ability  with  complete  accuracy,  but 
that  in  the  preparation  of  his  test  n  .  .  .  the  aim  has  been 
for  the  most  part  to  choose  that  kind  of  question  which  de¬ 
pends  as  little  as  possible  on  schooling  and  as  much  as  pos- 

4 

sible  on  thinking.”  A  reliability  coefficient  of  .96  is 
claimed  as  the  result  of  correlating  two  forms  of  the  test. 
Other  coefficients  resulting  from  the  use  of  the  Spearman- 
Brown  formula  are  cited.  This  latter  method  of  gauging  the 
consistency  of  a  test  is  not  favored  by  Cronbach,  who  indi¬ 
cates  that  inflated  coefficients  often  result  from  the  use  of 
the  split-halves  method  with  a  speeded  test.  A  measure  of 
the  test’s  validity,  i . e . ,  the  degree  to  which  it  measures 
what  it  purports  to  measure,  was  obtained  by  correlating  Otis 
results  with  those  of  the  eight  sections  of  the  Stanford 

3Lee  J.  Cronbach,  Essentials  of  Psychological  Testing 
(New  York:  Harper  and  Brothers,  Publishers,  1949),  p.  173. 

^Arthur  S.  Otis,  Manual  of  Direc tions  for  Beta  Te s t 
( Yonkers-on-Hudson:  World  Book  Company,  1954),  p.l. 

5 

Cronbach,  op..  cit.  ,  p.  69. 
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Achievement  Test,  Form  J.  These  results,  obtained  from  four 
hundred  subjects  in  grade  five,  range  from  .564  and  .673  for 
arithmetic  computation  and  arithmetic  reasoning  respectively, 
to  .827  for  word  meaning.  Similar  coefficients  were  obtained 

a 

with  the  same  number  of  pupils  in  grade  eight. 

Scoring  of  the  Otis  test  may  be  done  by  mechanical 
means  or  by  the  use  of  a  specially  prepared  stencil  which  is 
so  designed  that  only  correct  responses  are  visible  when  the 
stencil  is  placed  over  the  answer  sheet.  Conversion  of  raw 
scores  into  Beta  Intelligence  Quotients  is  accomplished  by 
first  determining  from  a  table  the  normal  score  corresponding 
to  a  given  chronological  age.  The  amount  by  which  the  test 
score  exceeds  or  is  less  than  the  normal  score  is  added  to  or 
subtracted  from  one  hundred  to  give  the  Beta  I.Q. 

The  Otis  test  appears  to  meet  the  criterion  of  useful¬ 
ness  required  for  this  survey.  It  is  not  too  long;  it  may 
be  administered  by  relatively  untrained  personnel;  scoring 
of  the  test  is  easy;  the  cost,  about  twelve  cents  per  pupil, 
is  reasonable;  and  its  degree  of  reliability  and  validity 
make  it  a  suitable  instrument  for  measuring  brightness,  or 
for  predicting  the  probable  rate  of  a  pupil’s  progress 
through  school. 

6 

Otis,  ojD.  ait.,  p.  8. 
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II.  THE  IOWA  TEST 

Test  D:  Basic  Arithmetic  Skills — Form  0,  Advanced 
Battery,  is  part  of  the  complete  battery  of  Iowa  Every-Pupil 
Tests  of  Basic  Skills  which  are  designed  to  measure  skills 
basic  to  language,  arithmetic,  reading,  and  work-study.  Test 
D  is  given  in  three  parts:  Part  I,  Vocabulary  and  Fundamental 
Knowledge;  Part  II,  A.  Whole  Numbers  and  Fractions,  and  B. 
Percentage  and  Decimals;  Part  III,  Problems.  The  total 
working  time  of  sixty-eight  minutes  may  be  broken  convenient¬ 
ly  into  two  sessions.  The  Examiner1 s  Manual7  gives  clear  and 
adequate  directions  for  the  administration  of  the  test  and, 
in  addition,  contains  certain  suggestions  for  remedial  work. 
Included  is  a  classification  of  each  item  of  Part  I  of  the 
test  in  terms  of  the  skill  tested  by  each.  The  skills  are: 

Reading  and  writing  numbers;  knowledge  of  common  qualita¬ 
tive  measures;  knowledge  of  numerical  facts,  terms,  and 
symbols;  knowledge  of  common  geometric  figures  and  terms; 
ability  to  estimate  or  describe  quantitatively;  ability 
to  compare  the  size  of  numbers  and  fractions;  knowledge 
of  the  number  system;  knowledge  of  common  processes.8 

Miriam  M.  Bryan,  Assistant  Editor,  Silver  Burdett  Com¬ 
pany,  writing  in  The  Fourth  Mental  Measurements  Yearbook, 

7Iowa  Every-Pupil  Tests  of  Basic  Skills,  New  Edition, 
Examiner1 s  Manual  for  Test  D- -Advanced  (Boston:  Houghton 
Mifflin  Company,  1945). 

%bid. .  p.  17 
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makes  a  number  of  comments,  of  which  these  are  quoted: 

The  items  in  Part  il  are  computational  examples  involving 
whole  numbers,  fractions,  decimals  .  .  .  and  percentage. 

.  .  .  The  examples  are  .  .  .  within  the  area  of  school 
utility,  except  for  a  few  posers  included  in  order  to 
test  adequately  the  pupils  who  are  unusually  skillful  in 
computation  .  .  .  The  problems  in  Part  III  are  concerned 
with  more  plausible  and  more  practical  situations  than 
are  frequently  utilized.  Isolated  problems  and  related 
problems  are  both  presented,9 


The  Iowa  answer  papers  may  be  machine  scored  or  marked 
by  hand.  A  special  answer  sheet  is  available  if  tests  are  to 
be  machine  scored.  As  in  the  case  of  the  Otis  test,  hand 
scoring  is  facilitated  by  the  use  of  a  specially  prepared 
stencil.  Tables  are  provided  in  the  manual^  for  converting 
raw  part  scores  and  raw  total  scores  into  grade-equivalent 
scores.  Grade-equivalent  scores  may  be  converted  into  per¬ 
centile  ranks,  and  age-equivalents  to  grade-equivalents  by 
using  other  appropriate  tables. 

Use  of  the  Iowa  test  for  the  grade  five  sample  of  the 
present  study  seems  satisfactory.  No  pupil  was  able  to 
answer  all  of  the  questions  on  any  part,  and  only  eighteen 
out  of  nine  hundred  seventy-five  scored  zero  on  any  part. 

One  reviewer  in  an  earlier  edition  of  buros  suggested  that 


90scar  K.  Buros,  editor,  The  Fourth  Mental  Measurements 
Yearbook  (Highland  Park,  Nevf  Jersey:  The  Gryphon  Press, 

1953"]  p.  39. 

1Q0p.  cit . .  pp.  9-15. 
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the  Advanced  Battery  might  not  be  suitable  for  grade  five 
pupils.11  Test  D  was  not  specifically  mentioned.  Other  com¬ 
ments  from  the  same  source  are  of  interest.  William  A. 
Brownell,  Chairman,  Department  of  Education,  Duke  University, 
Durham,  North  Carolina,  says, 

.  .  .  the  items  intended  to  test  vocabulary  and  fundamen¬ 
tal  operations  are  well  selected.  The  examples  of  Part 
II  seem  to  agree  with  common  school  practice  for  the 
grades  5  to  9.  The  verbal  problems  (Part  III)  relate  to 
common  experiences  of  children  and  to  common  social  ap¬ 
plications  .  .  .  The  Advanced  Battery  is  to  be  commend¬ 
ed  ...  12 


Leroy  H.  Schnell,  Department  of  Mathematics,  State 
Teachers*  College,  Indiana,  Pennsylvania,  states  with  refer¬ 
ence  to  Part  I  of  the  Iowa  test : 

.  .  .  this  part  of  the  test  will  be  heartily  approved  by 
teachers  who  believe  that  much  of  the  difficulty  which 
children  encounter  in  arithmetic  is  due  to  lack  of  under¬ 
standing  of  the  basic  meanings  and  concepts.1,5 

He  speaks  disparagingly  of  the  commonly-held  belief  that  the 

pupil  who  can  obtain  correct  answers  must  necessarily 

understand  the  processes  and  concepts  involved,  and  he 

asserts  further,  ”...  tests  which  require  pupils  to 


110scar  Krisen  Buros,  (ed.),  The  Third  Mental  Measure¬ 
ments  Yearbook  (New  Brunswick,  New  Jersey:  Rutgers  Univer¬ 
sity  Press,  1949),  p.  22. 

12Ibid . .  pp.  422-423. 
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compare  numbers,  and  which  make  an  effort  to  determine  their 
understanding  of  basic  concepts,  should  have  a  salutary  ef¬ 
fect  on  arithmetic  instruction."14 


For  the  purposes  of  the  present  survey,  Test  D  appears 
to  have  been  a  good  selection.  Its  cost  was  reasonable;  ad¬ 
ministration  time  was  not  unduly  long;  the  instructions  were 
clear  and  concise;  and  graphic  representations  of  the  score- 
frequencies  are  quite  symmetrical.  The  comment  of  Gustave  J. 
Froelich,  Assistant  Director  and  Assistant  Professor,  Bureau 
of  Institutional  Eesearch,  University  of  Illinois,  Urbana, 
Illinois,  suitably  sums  up  this  chapter: 


Some  features  of  the  Iowa  tests  may  limit  their  use.  The 
norms  were  based  on  a  Midwestern  population;  the  majority 
of  the  schools  in  the  standardization  sample  were  from 
Iowa  .  .  .  Taken  as  a  whole,  the  Iowa  liverjr-Pupil  Tests 
of  Basie  Skills  represent  one  of  the  best  series  available 
for  measuring  many  fundamental  skills.  They  deserve 
careful  consideration  in  any  school  system  which  is  plan¬ 
ning  a  systematic  evaluation  program.15 


14 

Buros,  The  Third  Mental  Measurements  Yearbook,  op. 

cit. ,  p.  423. 

1  K 

x^Buros,  The  Fourth  Mental  Measurements  Yearbook,  op. 
cit. ,  p.  22. 
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CHAPTER  V 


PRESENTATION  OF  DATA 

In  this  chapter  the  results  of  the  Otis  Intelligence 
Test  will  be  presented.  Tables  will  be  used  to  show  the  dis¬ 
tribution  of  pupils,  statistics  derived  from  the  raw  data, 
comparison  of  the  standard  deviations  in  the  four  sub-samples, 
and  comparison  of  the  mean  intelligence  quotients. 

I.  DISTRIBUTION  OF  CASES 

Table  I  shows  the  distribution  of  pupils  to  whom  the 
Otis  Test  was  administered  in  urban,  town,  graded  rural,  and 
ungraded  rural  schools. 


TABLE  I 

DISTRIBUTION  OF  GRADE  FIVE  PUPILS, 
OTIS  INTELLIGENCE  TEST 


Urban 

Town 

Graded 

Rural 

Ungraded 

Rural 

Whole 

Sample 

Boys 

176 

114 

90 

92 

472 

Girls 

184 

112 

113 

99 

508 

Total 

360 

226 

203 

191 

980 

II.  STATISTICS  DERIVED  FROM  RAW  DATA 

Examination  of  the  data  in  Table  II,  page  26,  discloses 
that  differences  in  mean  I.Q.  exist  among  the  samples.  The 
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rank  order  is:  urban,  graded  rural,  town,  ungraded  rural. 

The  mean  I.Q.  for  the  whole  sample  is  what  an  investigator 
might  expect,  assuming  that  the  sample  is  well  chosen. 


TABLE  II 

STATISTICS  DEBITED  FROM  RAW  OTIS  DATA: 
ALBERTA  GRADE  FITE  PUPILS 


Statistic 

Urban 

Town 

Graded 

Rural 

Ungraded 

Rural 

Whole 

Sample 

Number 

360 

226 

203 

191 

980 

Mean  I.Q,. 

105.74 

98.33 

102.69 

95.85 

101.47 

SEM 

.594 

.840 

.850 

.847 

.399 

SD 

11.26 

12.63 

12.10 

11.70 

12.49 

sesd 

.422 

.596 

.602 

.600 

.283 

Legend:  S%,  standard  error  of  the  mean;  SD,  standard  devia¬ 
tion;  SEgj),  standard  error  of  the  SD. 

III.  COMPARISON  OF  STANDARD  DEVIATIONS 

Before  proceeding  to  test  the  mean  differences  for 
significance,  it  is  in  order  to  test  the  standard  deviation 
differences  for  significance  so  that  it  may  be  stated  with 
confidence  whether  or  not  the  four  sub-samples  come  from  the 
same  homogeneous  population.  Table  III,  page  27,  displays 
the  data  used  in  comparing  standard  deviations  of  various 
samples  with  each  other.  The  critical  ratios  and  levels  of 
significance  are  indicated. 
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TABLE  III 

COMPARISON  OF  STANDARD  DEVIATIONS  ON  THE  OTIS  TEST 
OF  FOUR  SAMPLES  OF  ALBERTA  PUPILS  IN  GRADE  FIVE 


Col. 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

Row 

Sample 

N 

SD 

DIFFsd 

SEDIFFgD 

C.  R. 

Signif¬ 
icant  at 

(a) 

Urban 

360 

11.26 

Town 

226 

12.63 

1.37 

.728 

1.88 

- — 

(b) 

Urban 

360 

11.26 

G.  R. 

203 

12.10 

.84 

.733 

1.15 

— 

(c ) 

Urban 

360 

11.26 

U.  R. 

191 

11.70 

.44 

.732 

.60 

— 

(a) 

Town 

226 

12.63 

G.  R. 

203 

12.10 

.53 

.844 

.63 

— 

(e) 

Town 

226 

12.63 

u.  R. 

191 

11.70 

.93 

.844 

1.10 

— 

(f) 

G.  R. 

203 

12.10 

U.  R. 

191 

11.70 

.40 

.848 

.47 

— — — 

G.  R. 
U.  R. 

N 

S.  D. 
C.  R. 


Legend 


graded  rural 
ungraded  rural 
number  of  cases 
standard  deviation 
critical  ratio 


DIFFgj}  Difference  between  SD*s 

SEnTTO  Standard  error  of  the 
D1Jji?SD  difference  between  SDf  s 


The  following  formulas  were  used : 


SEDIFF 


C.  B. _ .  DIFgSP 

sediffsd 


The  fact  that  none  of  the  differences  proved  to  be 
significant  makes  it  reasonable  to  conclude  that  the  four 
sub-samples  came  from  the  same  homogeneous  population. 
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IV.  COMPARISON  OF  MEAN  INTELLIGENCE  QUOTIENTS 


The  results  of  carrying  out  a  procedure  for  determin¬ 
ing  the  significance  of  the  difference  between  means  is  sum¬ 
marized  in  Table  IV,  below. 


TABLE  IV 


COMPARISON  OF  THE  MEAN  OTIS  INTELLIGENCE  SCORES 
OBTAINED  BY  FOUR  SAMPLES  OF  GRADE  FIVE  PUPILS 


Col. 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

Mean 

SSDIFF 

Signif¬ 

Row 

Sample 

N 

Mean 

Dif f 1 s 

M 

C.  R. 

icant? 

(a) 

Urban 

360 

105.74 

U 

Town 

226 

98.33 

7.41 

1.03 

7.20 

.01 

(b) 

Urban 

360 

105.74 

U 

G.  R. 

203 

102.69 

3.05 

1.04 

2.93 

.01 

(c) 

Urban 

360 

105.74 

U 

U.  R. 

191 

95.85 

9.89 

1.03 

9.60 

.01 

(d) 

Town 

226 

98.33 

G.R. 

G.  R. 

203 

102.69 

4.36 

1.19 

3.67 

.01 

(e) 

Town 

226 

98.33 

T 

U.  R. 

191 

95.85 

2.48 

1.19 

2.08 

.05 

(f) 

G.  R. 

203 

102.69 

G.R . 

U.  R. 

191 

95.85 

6.84 

1.20 

5.70 

.01 

G.  R.  graded  rural 
U.  R.  ungraded  rural 
N  no.  of  cases 


Legend 

SEDIFFM  standard  error  of  the 
difference  between 
means 

C.  R.  critical  ratio 


It  should  be  noted  that  the  difference  between  each 
pair  of  means  in  column  (5)  is  shown  in  column  (4).  The 
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letter  in  column  (4)  indicates  that  the  difference  is  in 
favor  or  the  sample  designated.  The  following  formulas  were 
employed : 


(N  is  the  number  of  cases  in  the  sample;  and  Mg  are  the 
means  of  the  two  samples  under  consideration). 

The  pair  of  samples  having  the  smallest  combined  N  is 
found  in  row  f,  graded  rural-ungraded  rural,  where  the  com¬ 
bined  N  is  not  quite  400.  From  a  t-table  it  may  be  seen  that 
for  400  degrees  of  freedom  a  critical  ratio  larger  than  1.97 
would  not  occur  through  chance  or  sampling  errors  in  more 
than  five  cases  in  one  hundred,  and  a  critical  ratio  larger 
than  2.59  would  not  be  expected  to  occur  more  than  once  per 
hundred  times,  if  the  true  difference  were  zero.3" 

Examination  of  Table  IV,  page  28,  reveals  that,  with 
the  exception  of  town-ungraded  rural  (row  e),  the  critical 
ratios  indicate  highly  significant  mean  differences.  The 
conclusion  must  be  accepted  that  the  differences  in  mean  in¬ 
telligence  scores  are  real  differences:  they  are  of  such  mag¬ 
nitude  that  they  would  not  likely  have  occurred  by  accidents 

^Henry  E.  Garrett,  Statistics  in  Psychology  and  Educa¬ 
tion  (fourth  edition,  Mew  York:  Longmans,  Green  and  Go., 
1953),  pp.  427  and  216-17. 
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of  chance  or  sampling  errors.  The  critical  ratio  in  the  case 
of  the  difference  between  town  and  ungraded  rural  (Table  IV, 
page  28,  row  e)  is  shown  to  be  slightly  significant  at  the 
.05  level.  The  difference  is  real,  but  as  yet  unexplained. 

Table  IV,  page  28,  may  be  summarized  as  follows:  in 
respect  of  the  mean  scores  obtained  on  the  Otis  Intelligence 
test,,  the  urban  sample  is  shown  to  be  superior  to  the  graded 
rural,  town,  and  ungraded  rural  samples;  the  graded  rural 
sample  is  superior  to  the  town  and  ungraded  rural  samples; 
the  town  sample  may  be  slightly  superior  to  the  ungraded 
rural  sample. 

Reasons  for  the  differences  in  intelligence  are  diffi¬ 
cult  to  determine.  The  author  of  the  Otis  test  states,  in 
part,  ”  .  .  .  any  test  which  involves  the  use  of  language  can 
measure  mental  ability  only  to  the  extent  to  which  we  may  as¬ 
sume  that  pupils  of  the  same  age  may  have  had  approximately 
the  same  opportunity  to  learn.”2  T.  J.  Reid,  after  a  study 
of  current  writings  on  the  subject,  was  able  to  state  with 
confidence,  ”...  there  is  .  .  .  adequate  evidence  to  sug¬ 
gest  that  children  of  foreign  parentage  suffer  a  definite 
handicap  in  English  Language  achievement.”3  (footnote,  p.  31), 

p 

Arthur  S.  Otis,  Manual  of  Directions  for  Beta  Test, 
o£.  cit. ,  p.  1. 
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Reid’s  survey  of  other  studies,  and  the  results  of  his  own, 

prompted  him  to  make  this  statement: 

Though  the  degree  of  correlation  between  intelligence  and 
language  achievement  varies  from  one  investigation  to  an¬ 
other,  nevertheless,  a  substantial  positive  correlation 
does  exist  in  every  case.  However,  it  is  of  importance 
to  note  that  this  relationship  appears  to  maintain  re¬ 
gardless  of  the  geographic  or  ethnic  areas  from  which  the 
pupils  being  tested  are  chosen.3 4 


A  check  of  the  sub-samples  of  the  present  study  was 
made  to  determine  the  proportion  of  pupils  in  each  sub-sample 
claiming  a  language  other  than  English  as  the  language  of  the 
home.  7.4  percent  of  the  urban  sample,  29.4  percent  of  the 
town  sample,  18.2  percent  of  the  graded  rural  sample,  and  13.5 
percent  of  the  ungraded  rural  sample  indicated  that  the  lan¬ 
guage  of  their  homes  was  other  than  English.  The  apparent 
preponderance  of  the  second  language  in  the  town  sample  seems 
to  have  been  caused  by  the  fact  that  from  the  eight  towns  in 
the  sample,  the  randomization  scheme  selected  three  in  which 
the  school  population  was  predominantly  French  and  in  which 
the  French  language  was  the  language  of  the  home. 

The  extent  to  which  the  differences  in  I.Q.  between 
samples  may  affect  the  Iowa  test  result  cannot  yet  be 

3T.  J.  Reid,  "A  Survey  of  the  Language  Achievement  of 
Alberta  School  Children  in  Relation  to  Bilingualism,  Sex,  and 
Intelligence”,  (unpublished  Master* s  thesis,  The  University 
of  Alberta,  Edmonton,  1954),  p.  19. 

4Ibid. .  p.  10. 
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assessed.  Chapter  VI  will  begin  a  presentation  of  the  re¬ 
sults  of  the  Iowa  arithmetic  test. 


CHAPTER  VI 


PRESENTATION  OE  DATA  CONTINUED 

This  chapter  begins  a  presentation  of  data  basic  to 
the  main  phase  of  this  thesis,  viz.,  a  study  of  the  results 
of  the  Iowa  Every-Pupil  test  to  determine  if  there  is  equal¬ 
ity  of  achievement  in  arithmetic  among  the  grade  five  pupils 
of  urban,  town,  graded  rural,  and  ungraded  rural  schools  in 
Alberta. 

The  reader  will  recall  that  the  Iowa  Every-Pupil  Test 
D:  Basic  Arithmetic  Skills,  Form  0,  Advanced  Battery,  is  in 
three  parts.  Maximum  raw  scores  are:  Part  I,  Vocabulary  and 
Fundamental  Knowledge,  40;  Part  II,  Whole  Numbers,  Fractions, 
Percentage  and  Decimals,  33;  Part  III,  Problems,  31;  Total, 
104.  Throughout  this  chapter  Iowa  scores  will  be  designated 
"Part  I",  "Part  II",  "Part  III",  and  "Total"  respectively. 

The  first  major  section  of  the  chapter  will  be  concerned  with 
Iowa  Total  scores;  other  sections  will  deal  with  part  scores. 
Tables  will  be  used  to  show:  distribution  of  pupils  to  whom 
the  Iowa  Test  was  administered  (Table  V,  page  34);  comparison 
of  the  standard  deviations  of  the  sub-samples  as  a  test  for 
homogeneity  of  variance  (Table  VI,  page  35);  and  comparison 
of  the  mean  Iowa  scores  of  the  sub-samples  (Table  VII,  page 
36). 
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I .  DISTRIBUTION 

Table  Y,  below,  shows  the  distribution  of  pupils  to 
whom  the  Iowa  Test  was  administered  in  urban,  town,  graded 
rural,  and  ungraded  rural  schools.  It  will  be  noted  that  the 
figures  therein  do  not  correspond  exactly  with  those  in  Table 
I,  page  25.  Inasmuch  as  the  Otis  Test  and  the  Iowa  Test  were 
not  administered  on  the  same  day,  absenteeism  could  account 
for  the  small  differences  which  appear. 


TABLE  V 

DISTRIBUTION  OF  ALBERTA  GRADE  FIVE  PUPILS: 
IOWA  TEST  OF  BASIC  ARITHMETIC  SKILLS 


Urban 

Town 

Graded 

Rural 

Ungraded 

Rural 

Whole 

Sample 

Boys 

179 

112 

95 

92 

478 

Girls 

175 

110 

113 

99 

497 

Total 

354 

222 

208 

191 

975 

II .  IOWA  TOTAL 

Table  YI,  page  35,  carries  the  statistics  used  in 
computing  the  critical  ratios  of  the  differences  between 
standard  deviations  of  the  four  sub-samples.  As  in  Table  III, 
page  27,  the  differences  between  the  SD's  of  each  pair  of  sam¬ 
ples  are  shown  in  column  (4). 
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TABLE  VI 


COMPARISON  OF  STANDARD  DEVIATIONS  ON  THE  IOWA  TEST  (TOTAL) 
FROM  FOUR  SAMPLES  OF  ALBERTA  GRADE  FIVE  PUPILS 


Col . 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

Row 

Sample 

N 

SD 

DIFFsd 

SEDIFFsd 

C.  R. 

Signif¬ 

icance 

(a) 

Urban 

354 

9.60 

Town 

222 

8.89 

.71 

.556 

1.28 

— 

(b) 

Urban 

354 

9.60 

G.  R. 

208 

10.06 

.46 

.611 

.75 

— - 

(c) 

Urban 

354 

9.60 

U.  R. 

191 

8.71 

.89 

.573 

1.55 

— 

(a) 

Town 

222 

8.89 

G  •  R  . 

208 

10.06 

1.17 

.650 

1.80 

--- 

(e) 

Town 

222 

8.89 

u.  R. 

191 

8.71 

.18 

.615 

.28 

— - 

(f) 

G.  R. 

208 

10.06 

U.  R. 

191 

8.71 

1.35 

.666 

2.03 

.05 

Legend 


G.  R.  graded  rural 
U.  R.  ungraded  rural 
N  number  of  cases 

SD  standard  deviation 


DIFFSD  difference  of  two 

standard  deviations 
SEnTW  standard  error  of  the 

D1J?JJSD  difference  of  8D*s 


C.  R.  critical  ratio 


No  significant  differences  between  the  standard  devia¬ 
tions  occur  except  for  graded  rural  and  ungraded  rural,  row 
(f),  where  a  critical  ratio  of  1.97  is  significant  at  the  .05 
level.  The  critical  ratio  of  2.05,  column  (6),  row  ( f ) , 
therefore  indicates  that  the  two  sub-samples  may  not  have 
come  from  the  same  homogeneous  population. 
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TABLE  VII 

COMPARISON  OF  THE  MEAN  TOTAL  SCORES  OBTAINED  BY  FOUR  SAMPLES 
OF  ALBERTA  GRADE  FIVE  PUPILS  ON  THE  IOWA  TEST 


Col. 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

Row 

Sample 

N 

Mean 

DIFF„ 

M 

seDIFF 

M 

C.  R. 

Signif¬ 

icant? 

(a) 

Urban 

Town 

354 

222 

32 . 29 
28.47 

3.82 

.786 

4.86 

.01 

(b) 

Urban 

G.  R. 

354 

208 

32.29 

31.42 

.87 

.867 

1.01 

— 

(o) 

Urban 

U.  R. 

354 

191 

32.29 

26.05 

6.24 

.811 

7.78 

.01 

(a) 

Town 

G.  R. 

222 

208 

28.47 

31.42 

2.95 

.919 

3.21 

.01 

(e) 

Town 

U.  R. 

222 

191 

28.47 

26.05 

2.42 

.868 

2.79 

.01 

(f) 

G.  R. 

U.  R. 

208 

191 

31.42 

26.05 

5.37 

.940 

5.71 

.01 

Legend 


G.  R.  graded  rural 
U.  R.  ungraded  rural 
N  number  of  cases 

C.  R.  critical  ratio 


DIFF^  the  difference  between  two 
means 

SSDIFF  tiie  standard  error  of  the 
^  difference  between  two  M’s 


The  table  may  be  interpreted  as  follows:  (l)  there  is 
no  difference  in  the  achievement  of  urban  pupils  and  graded 
rural  pupils;  (2)  the  achievement  of  urban  pupils  is  superior 
to  that  of  town  and  ungraded  rural  pupils;  (3)  town  pupils 
are  superior  to  ungraded  rural  pupils;  (4)  the  achievement  of 
graded  rural  pupils  surpasses  that  of  town  pupils  and  ungrad¬ 
ed  rural  pupils.  In  order  of  superiority  of  achievement  the 
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four  sub-samples  would  rank  thus:  urban,  graded  rural,  town, 
ungraded  rural. 

III.  IOWA  PART  I:  VOCABULARY  AND  FUNDAMENTAL  KNOWLEDGE 

It  is  of  interest  to  know  whether  mean  scores  in  Parts 
I,  II,  and  III  of  the  Iowa  test  differ  significantly  from 
sample  to  sample  as  did  the  mean  scores  of  the  Iowa  Total 
test.  The  check  for  homogeneity  of  variance  of  the  sub¬ 
samples,  Part  I,  revealed  that  the  standard  deviation  of  the 
ungraded  rural  sample  was  significantly  different,  at  the  .01 
level,  from  that  of  the  town  sample  and  from  that  of  the 
graded  rural  sample.  These  samples  may  be  from  different 
populations.  However,  the  difference  between  the  means  of  the 
town  sample  and  ungraded  rural  samples  was  non-significant,  and 
the  difference  between  the  means  of  the  graded  rural  and  un¬ 
graded  rural  samples  was  barely  significant  at  the  .05  level. 
Other  comparisons  of  means  showed  that:  (l)  the  urban  sample 
was  superior  to  the  town,  graded  rural,  and  ungraded  rural 
sample,  and  (2)  there  was  no  real  difference  between  the  means 
of  the  town  and  ungraded  rural  samples. 

A  tabular  representation  of  the  findings  relative  to 
mean  differences  which  are  outlined  above,  is  given  in  Table 
VIII,  page  38. 
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TABLE  VIII 


A  COMPARISON  OF  MEAN  SCORES  ON  PART  I  OF  THE  IOWA 
ARITHMETIC  TEST  OBTAINED  BY  FOUR  SAMPLES  OF 
GRADE  FIVE  PUPILS  IN  ALBERTA  SCHOOLS 


Col. 

a) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

Row 

Sample 

N 

Mean 

DIFFm 

SEDIFFm 

C.  R. 

Signif¬ 

icance 

(a) 

Urban 

354 

11.10 

Town 

222 

9.18 

1.92 

.373 

5.15 

.01 

(b) 

Urban 

354 

11.10 

G.  R. 

208 

9.85 

1.25 

.427 

2.93 

.01 

(c) 

Urban 

354 

11.10 

U.  R. 

191 

8.94 

2.16 

.389 

5.55 

.01 

(d) 

Town 

222 

9.16 

G.  R. 

208 

9.85 

.67 

.448 

1.49 

— 

(e) 

Town 

222 

9.18 

U.  R. 

191 

8.94 

.24 

.412 

.58 

— 

(f) 

G.  R. 

208 

9.85 

U.  R. 

191 

8.94 

.91 

.462 

1.97 

.05 

Legend 

G.  R.  graded  rural  DIFFn  the  difference  between 

U.  R.  ungraded  rural  ~  two  means 

N  ^  number  of  cases  SEDIFF  the  standard  error  of  the 

0.  R.  critical  ratio  difference  between  two  M’s 


Rank  order  of  the  samples  determined  by  the  means  on 
Part  I  of  the  test  is  the  same  as  for  the  total  test:  urban, 
graded  rural,  town,  ungraded  rural.  This  similarity  may  in¬ 
dicate  that  ability  in  vocabulary  and  fundamental  knowledge 
is  distributed  among  the  samples  in  somewhat  the  same  way  as 
is  ability  on  the  whole  test,  A  different  order  is  found 
when  the  means  of  Part  II  of  the  test  are  compared. 
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IY.  IOWA  PART  II:  WHOLE  NUMBERS,  FRACTIONS, 
PERCENTAGE,  AND  DECIMALS 


Table  IX  shows  how  the  mean  scores  on  Part  II  of  the 
Iowa  Test  were  compared. 


TABLE  IX 


A  COMPARISON  OF  MEAN  SCORES  ON  PART  II  OF  THE  IOWA 
ARITHMETIC  TEST  OBTAINED  BY  FOUR  SAMPLES  OF 
GRADE  FIVE  PUPILS  IN  ALBERTA  SCHOOLS 


Col. 

in 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

Row 

Sample 

M 

Mean 

DIFFm 

sediffm 

C.  R. 

Signif¬ 

icant? 

(a) 

Urban 

Town 

354 

222 

10.60 

9.55 

1.05 

.282 

3.72 

.01 

(b) 

Urban 

G  •  R  • 

354 

208 

10.60 

10.83 

.23 

.292 

.79 

(c) 

Urban 

U.  R. 

354 

191 

10.60 

8.86 

1.74 

.287 

6.06 

.01 

(d) 

Town 

G.  R. 

222 

208 

9.55 

10.83 

1.28 

.317 

4.03 

.01 

(e) 

Town 

U.  R. 

222 

191 

9.55 

8.86 

.69 

.312 

2.21 

.05 

(f) 

G.  R  • 

U.  R. 

208 

191 

10.83 

8.86 

1.97 

.321 

6.13 

,01 

G.  R.  graded  rural 
U.  R.  ungraded  rural 
N  number  of  cases 

C.  R.  critical  ratio 


Legend 

DIFFm  the  difference  between 
two  means 

SE  _  the  standard  error  of  the 
M  difference  between  two  Mf s 


The  results  of  a  study  of  the  scores  from  Part  II  of 
the  Iowa  test  may  be  summarized  as  follows:  (1)  a  comparison 
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of  the  standard  deviations  of  the  four  sub-samples  (not  tab¬ 
ulated)  reveals  no  significant  differences;  (2)  the  mean  of 
the  urban  sample  is  significantly  higher  than  the  means  of 
the  town  and  ungraded  rural  samples;  (3)  the  graded  rural 
mean  was  significantly  higher,  at  the  .01  level,  than  the 
means  of  the  town  and  ungraded  rural  samples;  (4)  the  mean  of 
the  town  sample  was  significantly  higher,  at  the  .05  level, 
than  that  of  the  ungraded  rural  sample;  (5)  the  difference 
between  the  means  of  the  urban  and  graded  rural  samples  was 
too  small  to  be  significant;  (6)  the  rank  order,  high  to  low, 
is:  graded  rural,  urban,  town,  ungraded  rural. 

V.  IOWA  PART  III:  PROBLEMS 

The  results  of  Part  III  of  the  Iowa  test  (see  Table  X, 
page  41),  show  some  of  the  characteristics  of  the  section  on 
whole  numbers,  fractions,  percentage  and  decimals.  Graded 
rural  means  are  higher  than  urban  means,  though  not  signifi¬ 
cantly.  Highly  significant  differences  at  the  .01  level  exist 
between  urban  and  ungraded  rural,  between  town  and  ungraded 
rural,  and  between  graded  rural  and  ungraded  rural,  with  the 
difference  in  favor  of  the  first  named  in  each  case.  The 
superiority  of  the  urban  sample  over  the  town  sample,  and  that 
of  graded  rural  over  town,  were  almost  significant  at  the  .01 
level.  Critical  ratios  of  2.59  would  have  been  significant. 
The  test  for  homogeneity  of  variance  revealed  no  significant 
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differences  between  standard  deviations.  Table  X,  below, 
presents  the  above  findings  in  numerical  form. 
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TABLE  X 


A  COMPARISON  OF  MEAN  SCORES  ON  PART  III  OF  THE  IOWA 
ARITHMETIC  TEST  OBTAINED  BY  FOUR  SAMPLES  OF 
GRADE  FIVE  PUPILS  IN  ALBERTA  SCHOOLS 


Col. 

in 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

diffh 

sediff 

C.  R. 

Signif¬ 

Row 

Sample 

N 

Mean 

icance 

(a) 

Urban 

354 

10.60 

Town 

222 

9.78 

.82 

.323 

2.54 

.05 

(b) 

Urban 

354 

10.60 

G.  R. 

208 

10.74 

.14 

.331 

.42 

(c) 

Urban 

354 

10.60 

U.  R. 

191 

8.37 

2.23 

.348 

6.41 

.01 

(d) 

Town 

222 

9.78 

G.  R. 

208 

10.74 

.96 

.376 

2.55 

.05 

(e) 

Town 

222 

9.78 

U.  R. 

191 

8.37 

1.41 

.391 

3.61 

.01 

(f) 

G.  R • 

208 

10.74 

U.  R. 

191 

8.37 

2.37 

.398 

5.96 

.01 

Legend 


G.  R.  graded  rural 
U.  R.  ungraded  rural 
N  number  of  cases 

C.  R.  critical  ratio 


DIFFgg  the  difference  betv/een  two 
means 

seDIFFm  the  standard  error  of  the 
^  difference  between  two  M’s 


Rank  order,  based  on  mean  scores  on  Part  III  of  the 


Iowa  test  is:  graded  rural,  urban,  town,  ungraded  rural 
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VI .  SUMMARY 

Table  XI,  below,  presents  in  condensed  form  a  composite 
of  Tables  VII,  VIII,  IX,  and  X.  The  significance,  if  any,  of 
the  difference  between  means  of  each  combination  of  sub-sam¬ 
ples  is  shown  for  the  Iowa  total  score  and  for  each  of  the 
three  part-scores. 


TABLE  XI 

SIGNIFICANCE  OF  MEM  SCORE  DIFFERENCES  IN  THE  IOWA  TEST 
OF  FOUR  SAMPLES  OF  ALBERTA  GRADE  FIVE  PUPILS 


Level  of  Significance 


Iowa  Arithmetic  Test 


Sample 

Total 

Part  I 

Part  II 

Part  III 

Urban 

Town 

.01 

.01 

.01 

.05 

Urban 

--- 

,01 

— 

G.  R  a 

— 

— 

— -— 

Urban 

U.  R. 

.01 

.01 

.01 

.01 

Town 

G  •  R . 

.01 

.01 

.05 

Town 

U.  E. 

.01 

.05 

.01 

G.  R. 

U.  R. 

.01 

.05 

.01 

.01 

Legend:  G.R.,  graded  rural;  U.R.,  ungraded  rural; 
— -  ,  no  significant  difference 


A  verbal  interpretation  of  this  table  is  as  follows: 


(l)  urban  mean  scores  were  significantly  better  than  town  and 
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ungraded  rural  scores  throughout,  and  better  than  the  graded 
rural  score  on  Part  I;  (2)  graded  rural  mean  scores  were 
higher  than  town  means  except  on  Part  I,  and  were  higher  than 
ungraded  rural  mean  scores  in  every  case;  (3)  the  town  means 
were  higher  than  the  ungraded  rural  means  except  on  Part  I, 
where  there  were  no  significant  differences;  (4)  again  with 
the  exception  of  Part  I,  urban  and  graded  rural  mean  scores 
did  not  differ  significant! y. 

These  findings  make  it  possible  to  state,  with  some 
degree  of  confidence,  that  there  is  inequality  of  achievement 
in  arithmetic  among  the  grade  five  pupils  in  urban,  town, 
graded  rural,  and  ungraded  Alberta  schools. 

In  almost  every  instance  the  rank  order  of  the  sub¬ 
samples,  based  on  Iowa  mean  scores,  is:  urban,  graded  rural, 
town,  ungraded  rural.  It  will  be  noted  that  this  is  the  same 
order  as  for  the  Otis  intelligence  test  (see  page  26).  Suc¬ 
cess  with  the  Iowa  test,  as  well  as  with  the  Otis  test,  de¬ 
pends  to  some  extent  upon  the  ability  of  the  pupil  to  inter¬ 
pret  the  printed  word .  This  fact  may  help  to  explain  the  ap¬ 
parent  correlation  between  intelligence  scores  and  arithmetic 
scores.  An  intelligence  test  score,  however,  is  often  affect¬ 
ed  by  a  child's  experiences.  Test  makers  may  unwittingly 
handicap  rural  children  by  failing  to  include  proportionate 
numbers  of  items  which  fit  rural  situations. 
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The  following  are  suggested  as  possible  reasons  for 
the  lower  ranking  of  the  ungraded  rural  sample:  unfamiliar¬ 
ity  with  test-writing  techniques;  lower  intelligence  as  meas¬ 
ured  by  the  Otis  intelligence  test;  irregular  attendance  at 
school  because  of  inclement  weather,  impassable  roads,  long 
distance  from  school,  or  pressure  of  domestic  and  other  duties; 
inadequacy  of  instruction  attributable  to  distribution  of  the 
teacher’s  time  over  many  grades,  or  to  poor  qualifications  of 
the  teacher,  or  to  inability  of  the  district  to  provide  a 
person  with  any  teaching  qualifications.  The  factors  enumer¬ 
ated  illustrate  some  of  the  educational  disadvantages  to 
which  children  in  ungraded  rural  schools  are  subject. 

As  far  as  can  be  ascertained,  the  disproportionate 
number  of  bi-lingual  pupils  in  the  town  sample  is  the  major 
factor  to  be  considered  in  accounting  for  the  position  of 
this  group  on  the  ranking  scale. 

The  position  of  the  graded  rural  sample,  second  only 
to  the  urban  sample,  may  reflect  some  of  the  advantages  which 
the  centralized  schools  are  able  to  provide  for  their  rural 
children.  .Regular  attendance  is  possible;  schools  are  ade¬ 
quately  equipped,  and  staffed  with  qualified  teachers;  the 
number  of  grades  per  teacher  is  not  large.  These  factors 
place  the  educational  advantages  of  the  pupil  in  the  graded 
rural  school  on  a  par  with  those  of  the  urban  pupils. 
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CHAPTER  VII 


ALBERTA  RESULTS  COMPARED  WITH  IOWA  NORMS 

Chapter  VI  was  concerned  with  the  question  of  whether 
there  is  equality  of  arithmetical  achievement  among  the  grade 
five  pupils  of  urban,  town,  graded  rural,  and  ungraded 
schools  of  the  province.  A  second  phase  of  the  study  to  de¬ 
termine  the  status  of  arithmetic  in  Alberta  schools  is  that 
of  comparing  the  results  from  the  Alberta  samples  with  the 
norms  of  the  Iowa  test.  This  chapter  will  attempt  to  find 
out  if  the  achievement  of  the  pupils  tested  in  the  present 
investigation  compares  favorably  with  that  of  the  standard¬ 
ization  sample  of  the  Iowa  test. 

Certain  difficulties  attended  this  task.  No  means  or 
standard  deviations  for  the  standardization  sample  were  avail¬ 
able  and  grade-equivalent  scores  had  been  converted  into  per¬ 
centiles.  In  addition,  the  median  grade-equivalent  in  the 
Iowa  study  was  5.9,  while  that  of  the  Alberta  study  was  5.8. 

It  was  thus  necessary  to  establish  approximate  standard  de¬ 
viations  for  the  Iowa  Total  and  for  Parts  I,  II,  and  III  of 
the  test. 

Since  it  is  knovvn  that  approximately  68  percent  of  the 
cases  in  a  normal  distribution  are  to  be  found  under  that 
portion  of  the  normal  curve  contained  by  one  standard  devia- 
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tion  to  the  right  and  to  the  left  of  the  mean,  grade-equi¬ 
valents  for  percentile  84  and  percentile  16  were  found  from 

Table  II  of  the  Examiner’s  Manual1 2  and  converted  into  raw 

2 

scores  in  the  table  headed  "Form  0".  The  difference  be¬ 
tween  the  two  raw  scores  was  halved  to  give  an  approximate 
standard  deviation.  Repetition  of  this  procedure  gave  ap¬ 
proximate  standard  deviations  as  follows:  for  the  total  Iowa 
score,  10.8;  for  Part  I,  5.29;  for  Part  II,  5.45;  and  for 
Part  III,  3.98.  Median  scores  for  the  parts  of  the  Iowa  test 
were  taken  as  those  corresponding  to  the  5.8  scores  from  the 
same  table.  Thus  median  Iowa  scores  were  considered  to  be: 
Total,  30;  Part  I,  10.5;  Part  II,  11;  Part  ill,  9.5.  Refer¬ 
ence  to  the  Manual  of  General  Information3  discloses  that  the 
number  of  pupils  in  the  standardization  sample  was  approxi¬ 
mately  eight  thousand.  Material  is  thus  at  hand  with  which 
to  test  for  significance  the  differences  between  the  medians 
of  the  Iowa  sample  and  the  medians  of  the  corresponding  parts 
of  the  test  for  the  whole  Alberta  sample  and  for  the  sub¬ 
samples  urban,  town,  graded  rural,  and  ungraded  rural. 

1Iowa  Every-Pupil  Tests  of  Basic  Skills,  New  Edition, 
Examiner’ s  Manual  for  Test  D — Advanced  (Boston:  Houghton 
Mifflin  Company,  1945),  p.  12. 

2Ibid. ,  p.  10. 

^Manual  of  General  Information.  Iowa  Every-Pupil  Tests 
of  Basic  Skill s”TBos ton:  Houghton  Mifflin  Company,  1947), 
p.  13. 
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Median  scores  for  the  Alberta  whole  sample  and  sub- 
samples  were  found  to  be  as  shown  in  Table  XII,  below. 


TABLE  XII 

MEDIAN  SCORES  FOR  THE  ALBERTA  SAMPLE  AND  SUB -SAMPLES : 
GRADE  FIVE,  IOWA  ARITHMETIC  TEST,  FORM  0 


Medians  on  Iowa  Test 

Sample 

N 

Total 

Part  I 

Part  II 

Part  III 

Whole 

Sample 

975 

29.21 

9.52 

9.86 

9.97 

Urban 

554 

31.44 

10.46 

10.28 

10.52 

Town 

222 

27.99 

8.65 

9.35 

9.99 

G. Rural 

208 

29.50 

8.94 

10.55 

10.57 

U .Rural 

191 

26.09 

8.94 

8.76 

8.26 

Stand’n 

Sample 

30.00 

10.50 

11.00 

9.50 

Legend 

G. Rural:  graded  rural;  U. Rural :  ungraded  rural; 

Stand Tn  Sample:  standardization  sample,  the  Iowa  test; 

N:  number  of  cases. 

The  figures  in  Table  XII,  above,  appear  again  in  Table 

XIII,  page  48.  In  Table  XIII  the  median  scores  obtained  by 

the  Alberta  sub-samples  on  the  Iowa  test  are  compared  with 

the  published  medians  of  the  Iowa  standardization  sample,  at 

grade  5.8.  It  must  be  remembered  that  the  standard  deviations 

used  in  the  calculation  of  the  critical  ratios  shown  in  this 

table  are  "synthetic”,  (see  page  46),  hence  the  critical 

(continued  on  p.  49) 
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TABLE  XIII 

COMPARISON  OF  MEDIAN  SCORES  OF  ALBERTA  GRADE  FIVE 
PUPILS  ON  THE  IOWA  TEST  WITH  MEDIAN  SCORES 
OF  THE  IOWA  STANDARDIZATION  SAMPLE 


Sample 

Iowa  Test 

Alberta 

Median 

Iowa 

Median 

Diff . 

C.  R. 

Sig. 

1 

Composite 

f 

Total 

29.  SI 

30 

.79 

1.88 

i  the 

Part  I 

9.52 

10.5 

.98 

4.9 

.01 

entire 

Part  II 

9.86 

11. 

1.14 

7.44 

.01 

sample ) 

Part  III 

9.97 

9.5 

.47 

2.80 

.01 

Urban 

Total 

31.44 

30 

1.44 

1.81 

...... 

Part  I 

10.46 

10.5 

.04 

.12 

— 

Part  II 

10.28 

11. 

.72 

3.2 

.01 

Part  III 

10.52 

9.5 

1.02 

4.17 

.01 

Town 

Total 

27.99 

30 

2.01 

2.64 

.01 

Part  I 

8.65 

10.5 

1.85 

5.15 

.01 

Part  II 

9.33 

11 

1.67 

5.93 

.01 

Part  III 

9.99 

9.5 

.49 

1.47 

--- 

Graded 

Total 

29.50 

30 

.50 

.56 

_  _  _ 

Rural 

Part  I 

8.94 

10.5 

1.56 

3.52 

.01 

Part  II 

10.55 

11 

.45 

1.51 

— 

Part  III 

10.57 

9.5 

1.07 

3.11 

.01 

ungraded 

Total 

26.09 

30 

3.91 

4.86 

.01 

Rural 

Part  l 

8.94 

10.5 

1.56 

4.04 

.01 

Part  II 

8.76 

11 

2.24 

7.7 

.01 

Part  III 

8.26 

9.5 

1.24 

3.35 

.01 

Legend 


Alberta  median:  the  median  scores  of  Alberta  pupils  on  the 
Iowa  test. 

Iowa  median:  the  published  median  scores  of  the  Iowa  stan¬ 

dardization  sample. 

Biff.:  the  difference  between  the  Alberta  median  and  the  Iowa 

median.  The  underline  indicates  that  the  difference 
favors  the  Alberta  median. 

C.  R. :  critical  ratio.  Sig. :  significance  level 
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ratios  may  not  be  completely  reliable.  Examination  of  Table 
XIII  shows  that,  in  the  twenty  comparisons  made:  ( 1 )  the  Al¬ 
berta  medians  were  inferior  to  the  standardization  medians  in 
eleven  instances;  (2)  in  six  cases  there  were  no  significant 
median  differences;  and  (3)  in  three  cases,  on  Part  III  of  the 
test,  the  Alberta  medians  were  significantly  superior  to  the 
standardization  sample  medians. 

It  should  be  noted  that: 

The  schools  involved  in  the  Iowa  programs  are  located 
in  communities  that  range  in  population  from  a  few  hun¬ 
dred  to  more  than  200,000,  the  majority  numbering  be¬ 
tween  1,000  and  50,000.  All  are  graded  public  schools; 
no  one-room  rural  schools  are  included. 

In  answering  the  question  implied  at  the  beginning  of 
this  chapter  it  would  appear  that  the  achievement  of  the  Al¬ 
berta  pupils  as  represented  by  this  sample  was  inferior  to 
that  of  the  grade  five  pupils  used  in  formulating  the  Iowa 
norms.  This  statement  must  be  qualified  by  reference  to  the 
quotation  immediately  above.  There  is  no  readily  available 
method  of  assessing  the  effect  upon  the  Iowa  norms  of  intro¬ 
ducing  into  the  sample  a  group  of  children  from  ungraded  one- 
room  schools  proportionate  to  the  ungraded  rural  group  of  the 
Alberta  sample. 


^Manual  of  G-eneral  Information.,  op.  cit .  ,  p.  13 
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CHAPTER  VIII 


SEX  DIFFERENCES 

The  third  of  the  questions  presented  at  the  beginning 
of  this  study  was:  "Are  there  any  significant  differences  be¬ 
tween  the  arithmetical  achievement  of  boys  and  the  arithmet¬ 
ical  achievement  of  girls  in  the  grade  five  classes  of  Al¬ 
berta  schools?  This  chapter  presents  the  findings  pertaining 
to  that  question. 

The  distribution  of  pupils  who  wrote  the  Otis  Quick- 
Scoring  Test  of  Mental  Ability,  Beta,  is  shown  in  Table  I, 
page  25.  The  Beta  Intelligence  quotients  of  the  girls  were 
higher  than  those  of  the  boys  for  each  of  the  sub-samples  and 
for  the  total  sample.  However,  the  differences  were  not  sig¬ 
nificant  except  in  the  ungraded  rural  sub-sample  and  in  the 
total  sample.  The  girls’  mean  I.  Q. ,  ungraded  rural  sub- 
sample,  was  3.75  points  higher  than  that  of  the  boys.  This 
difference  was  significant  at  the  .05  level.  The  difference 
in  the  total  sample  was  2.55  points,  significant  at  the  .01 
level.  The  girls  appear  to  be  somewhat  superior  to  the  boys 
in  mean  intelligence  as  measured  by  the  Otis  Quick-Scoring 
Test  of  Mental  Ability,  Beta. 

The  apparent  superiority  in  intelligence  is  not  re¬ 
flected  in  the  girls’  scores  on  the  arithmetic  test.  It  is 
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interesting  to  note  that  of  the  fourteen  items  in  which  the 
hoys  showed  superiority,  four  of  these  were  significant,  and 
in  the  case  of  the  girls,  four  of  the  items  demonstrating 
superiority  were  in  the  ungraded  rural  sub-sample.  Table 
XIV,  below,  displays  these  findings  in  tabular  form. 

TABLE  XIY 


COMPARISON  OF  THE  ACHIEVEMENT  OF  GRADE  FIVE  BOYS  AND  GIRLS 
ON  THE  IOWA  EVERY-PUPIL  TEST  OF  BASIC  ARITHMETIC  SKILLS 


Sample 

Iowa  Test 

Iowa 

Mean  Scores 

C.  R. 

Sig. 

Boys 

Girls 

Diff. 

Composite 

Total 

30.58 

29.47 

1.11 

1.78 

M»  «»  «■» 

( the 

Part  I 

10.24 

9.72 

.52 

1.75 

entire 

Part  II 

10.10 

10.04 

.06 

.30 

- - 

sample ) 

Part  III 

10.23 

9.79 

.44 

1.76 

--- 

Urban 

Total 

33.95 

30.60 

3.35 

3.35 

.01 

Part  I 

11.70 

10.47 

1.23 

2.53 

.05 

Part  II 

11.01 

10.18 

.83 

2.32 

.05 

Part  III 

11.13 

10.05 

1.08 

2.88 

.01 

Town 

Total 

28.68 

28.27 

.41 

.34 

... 

Part  I 

9.30 

9.06 

.24 

.43 

— 

Part  II 

9.48 

9.63 

.15 

.35 

Part  III 

10.09 

9.46 

.63 

1.20 

— 

Graded 

Total 

31.73 

31.16 

.57 

.39 

... 

Rural 

Part  I 

9.97 

9.74 

.23 

.32 

Part  II 

10.71 

10.93 

.22 

.47 

Part  III 

10.96 

10.55 

.41 

.74 

... 

Ungraded 

Total 

25.15 

26.87 

1.72 

1.30 

... 

Rural 

Part  I 

8.78 

9.09 

.31 

.52 

... 

Part  II 

8.46 

9.23 

.77 

1.75 

... 

Part  III 

7.90 

8.82 

.92 

1.58 

... 

Legend 


Sig. :  level  of  significance 


0.  R. :  critical  ratio 
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The  findings  presented  in  this  chapter  relative  to  the 
arithmetical  achievement  of  boys  and  of  girls  may  be  stated 
as  follows:  based  on  the  results  of  the  use  of  the  Iowa  Every- 
Pupil  Test  of  Basic  Arithmetic  Skills,  Eorm  0,  Advanced,  with 
four  samples  of  grade  five  pupils  (l)  the  girls  in  the  ungrad¬ 
ed  rural  sample  were  slightly,  but  not  significantly,  superior 
to  the  boys;  (2)  the  boys  of  the  urban  sample  had  significant¬ 
ly  better  mean  scores  than  the  girls;  (3)  except  for  the  urban 
sample,  there  were  no  significant  differences  between  the 
arithmetical  achievement  of  the  boys  and  the  girls. 
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CHAPTER  IX 


CONCLUSIONS  AND  RECOMMENDATIONS 

The  Otis  Q,uiek>S coring  Test  of  Mental  Ability,  Beta, 
Form  C,  was  administered  to  nearly  one  thousand  grade  five 
children  from  various  types  of  Alberta  schools.  The  mean 
intelligence  quotient,  as  measured  by  this  instrument,  was 
found  to  be  101.47,  with  standard  deviation  12.49  and  stan¬ 
dard  error  of  the  mean  .599.  The  four  sub-samples  have 
been  shown  to  belong,  statistically,  to  the  same  homogeneous 
population.  Significant  differences  exist  between  the  mean 
intelligence  scores  of  urban  and  rural  children.  The  ap¬ 
parent  superiority  of  the  urban  sample  may  be  affected  by  a 
number  of  factors.  City  pupils  may  be  more  accustomed  to 
the  use  of  standardized  tests,  and  their  familiarity  with 
test  procedures  may  tend  to  raise  their  scores.  One  of  the 
limitations  of  any  group  verbal  test  is  that  it  cannot  test 
all  of  the  factors  which  make  up  general  intelligence.  Thus 
the  pupil  whose  experiences  have  been  more  manual  and  mani¬ 
pulative  than  verbal  may  be  unable  to  achieve  as  well  as  his 
urban  counterpart  on  a  verbal  test.  Selective  migration  may 
also  contribute  to  the  differences  observed.  The  test  results 
indicate  that  the  probability  of  academic  success  of  the  child 
in  a  single- teacher  school  is  somewhat  less  than  that  of  a 
child  in  an  urban  school. 
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When  the  Iowa  Every-Pupil  Test  of  Basic  Arithmetic 
Skills  was  used  as  a  measuring  instrument,  the  results  in¬ 
dicated  that  there  is  not  equality  of  achievement  among  the 
children  of  the  four  sub-samples  urban,  town,  graded  rural, 
and  ungraded  rural.  Except  for  the  difference  between  mean 
scores  on  the  whole  test  of  the  urban  and  graded  rural  sam¬ 
ples,  the  differences  are  all  significantly  large.  Inequal¬ 
ities  of  arithmetical  achievement  as  indicated  may  be  due  to 
inequalities  of  intellectual  capabilities  and  to  inequalities 
of  educational  opportunity.  Little  difference  exists  between 
the  means  of  urban  and  graded  rural  samples.  Equality  of 
educational  opportunity  may  be  indicated  in  this  one  instance. 

Insofar  as  it  is  possible  to  make  statistical  compar¬ 
isons  of  Alberta  means  with  those  of  the  standardization  sam¬ 
ple,  it  seems  valid  to  draw  the  following  conclusions: 

(1)  On  the  total  Iowa  test,  Alberta  medians  did  not  differ 
from  the  Iowa  medians; 

(2)  The  medians  of  the  Alberta  sample  were  somewhat  lower 
than  the  Iowa  medians  on  Parts  I  and  II  of  the  test,  but 
were  significantly  higher  on  Part  III; 

(5)  Medians  of  the  ungraded  rural  sample  were  significantly 
inferior  to  those  of  the  Iowa  standardization  sample  in 
all  sections  of  the  test.  (No  pupils  from  rural  schools 
were  included  in  the  standardization  sample). 
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The  findings  of  this  study  respecting  sex  differences 
in  arithmetical  achievement  are  not  at  variance  with  those  of 
other  studies.  The  hoys  of  the  urban  sample  were  significant¬ 
ly  superior  to  the  girls  on  mean  total  score  and  mean  Part 
III  score.  They  showed  a  tendency  to  be  superior  on  Parts  I 
and  II.  Otherwise,  no  significant  differences  between  the 
arithmetical  achievement  of  boys  and  girls  were  observed. 

As  a  result  of  this  survey,  the  writer  makes  the  fol¬ 
lowing  recommendations: 

(1)  A  program  to  develop  standardized  Alberta  tests,  or  to 
obtain  Alberta  norms  for  good  achievement  tests  already 
available,  is  needed. 

(2)  Every  effort  should  be  made  to  increase  the  supply  of 
well-qualified  teachers  for  all  of  the  classrooms  in  the 
province . 

(3)  The  policy  of  the  Department  of  Education  with  respect 
to  the  centralization  of  rural  schools  should  be  con¬ 
tinued  . 

(4)  The  province-wide  testing  program  of  the  Department  of 
Education  should  be  continued  and  expanded,  and  arrange¬ 
ments  completed  to  make  the  results  of  the  program  read¬ 
ily  available  to  educationists. 

(5)  Efforts  should  be  directed  toward  making  it  possible  for 
smaller  centers  of  population  to  attract  and  hold  well- 
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trained  teachers. 

The  writer  believes  that  adoption  of  the  recommen¬ 
dations  above  would  result  in  a  reduction  of  the  inequalities 
of  educational  opportunity  which  appear  to  exist  among  var¬ 
ious  types  of  Alberta  schools. 
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GRADES  V  &  VIII  IN  ALBERT  A  SCHOOLS 


I.  Introduction  -  A  comparative  study  of  arithmetic  achievement 
as  measured  by  the  Iowa  Every  Pupil  Test  in 
Arithmetic  (5-9) ,  of  a  random  sampling  of 
approximately  one  thousand  Grade  V  pupils  and 
one  thousand  Grade  VIII  pupils  in  four  types 
of  Alberta  schools. 


II.  Objectives 


III.  Method 


-  1.  To  determine  the  status  of  arithmetic 

achievement  in  Alberta  schools. 

2.  To  correlate  intelligence,  measured  by  the 
Otis  Quick-Scoring  Test,  with  arithmetic 
achievement  in  subtest  and  total  scores  in 
the  four  types  of  schools. 

3.  To  determine  whether  sex  is  a  factor  in 
arithmetic  achievement  by  comparing  the  means 
of  girls1  and  boys*  subtest  and  total  scores « 

-  1.  A  sample  of  2000  pupils  -  1000  in  Grade  V,  1000 

in  Grade  VIII  drawn  randomly  so  as  to  reflect 
accurately  provincial  achievement  in  arithmetic. 

2.  The  tests  used  will  be  the  Iowa  Every  Pupil 
Tests  in  Arithmetic, 

3.  A  one-page  questionnaire  will  be  filled  in  by 
each  pupil. 

U.  The  random  sample  chosen  is  as  follows: 

(a)  Calgary  -  300  -  Grade  V-l50,  Grade  VIII-150 

(b)  Edmonton  -  180  -  Grade  V-  90,  Grade  VIII-  90 

(c)  Camrose  -  60  -  Grade  V-30,  Grade  VIII-30 

(d)  Red  Deer  -  60  -  Grade  V-30,  Grade  VIII-30 

(e)  Calgary  Separate  -  60  -  Grade  V-30,  Grade  VIII-30 

(f)  Edmonton  Sep.  -  60  -  Grade  V-30,  Grade  VIII-30 

(g)  Town  group  -  I|00  -  Grade  V-200,  Grade  VIII-200 
Randomly  selected  by  classroom  from  towns 
having  200  pupils  enrolled,  all  resident  in  the 
town. 

(h)  Graded  Rural  -  1+00  -  Grade  V-200,  Grade  VIII-200 
Randomly  selected  from  divisions  which  had 

a  minimum  of  300  pupils  conveyed, 

(i)  Ungraded  rural  -  U00  -  Grade  V-200,  Grade  VIII-200 
Randomly  selected  from  randomly  chosen 
superintendencies  drawn  from  the  entire  province. 


IV.  Administration  of  Tests  -  Last  part  of  March  or  early  part  of  April. 
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FACULTY  OF  EDUCATION 


EDMONTON,  ALBERTA 
CANADA 


March  18,  1 955 


The  Faculty  of  Education  and  the  Alberta  Advisory 
Committee  on  Educational  Research  are  sponsoring  research 
in  the  arithmetic  field  and  wish  to  secure  Alberta  data 
based  on  a  sampling  of  urban,  town,  village  and  ungraded 
schools.  We  hope  to  have  Iowa  Every-Pupil  Tests  of 
achievement  in  Arithmetic  and  the  Otis-Quick  Scoring  Mental 
Ability  Test  administered  in  March  or  early  April  to  Grade  V 
and  Grade  VIII  pupils  of  representative  schools  and  are 
asking  for  your  cooperation. 

You  will  note  that  your  trca  has  been  selected 
for  testing  purposes  as  part  of  a  representative  sample  of 
the  schools  of  the  Province.  The  Department  of  Education 
is  particularly  interested  in  the  project  and  has- assured'- 
us  of  its  wholehearted  cooperation. 

It  will  require  approximately  two  hours  to  administer 
the  tests.  In  return  we  will  mark  all  tests  and  supply  you 
with  a  statement  of  results  for  your  school  records.  We  hope 
that  you  and  your  Board  will  cooperate  with  us  in  this  project. 

In  order  to  get  the  study  under  way  would  you  please 
complete  and  return  the  enclosed  questionnaire?  If  your 
answer  is  favorable  we  will  forward  testing  materials  and 
instructions  in  the  near  future. 

Hoping  for  your  cooperation,  I  am 

Yours  sincerely, 


WEH/dh 


W.  E.  Hodgson 
ASSOCIATE  PROFESSOR 
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QUESTIONNAIRE  TO  SUPERINTENDENT 


1.  I  will  be  willing  to  cooperate  with  you  in 

the  Arithmetic  research  sponsored  by  the  Faculty 
of  Education  and  the  Alberta  Advisory  Committee 
on  Educational  Research. 

Yes  __  No  _ 

2.  Have  the  Iowa  Every-Pupil  Tests  been 
administered  in  your  school  within  the  last 
two  years? 


Yes  _  No  _ 

3.  How  many  pupils  are  enrolled  in  the  classroom 
selected  from  your  school 

in  Grade  V? 


in  Grade  VIII? 


k.  All  tests  are  to  be  machine  scored 9  and 

consequently  special  graphite  pencils  must  be 
used  in  marking  the  tests.  Are  you  able  to 
obtain  a  supply  of  these ? 

Yes  No 


Superintendent 


School  Address 

Please  return  immediately  to  W.  E.  Hodgson 

Faculty  of  Education 
University  of  Alberta 
Edmonton ,  Alberta 


;  . 
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FACULTY  OF  EDUCATION 


UNIVERSITY  OF  ALBERTA 


Edmonton,  Alberta 
April  2,  1955 


To  Cooperating  Principals,  Superintendents  and  Teachers: 

It  has  been  most  gratifying  to  receive  a  constant  stream 
of  letters  offering  willing  cooperation  in  the  University 
sponsored  arithmetic  research  project. 

The  study  is  designed  to  gather  an  authoritative  bod y  of 
information  concerning  achievement  in  arithmetic  in  Alberta. 
The  sample  of  2000  is  large  enough  to  justify  confidence  in 
the  results.  It  is  distributed  throughout  four  groups: 

Urban,  the  Town,  the  Graded  Rural,  and  the  Ungraded  Rural 
sections  of  the  school  population.  The  sample  is  randomized 
in  such  a  manner  as  to  insure  that  the  results  will  reflect 
accurately  provincial  achievement  in  arithmetic. 

This  is  the  second  major  study  of  its  kind  in  Alberta, 
and  we  are  delighted  that  you  have  agreed  to  cooperate  toward 
its  completion.  We  hope  that  the  results  will  constitute  a 
contribution  to  education  in  the  province.  The  plan  is  to 
complete  the  marking  early  in  May,  the  statistical  analysis 
early  in  1956,  and  then  to  make  the  final  reports  widely 
available . 


Yours  sincerely, 


Velma  I .  Miller 


W.  Eric  Hodgson 
Faculty  of  Education 


SUGGESTIONS  TO  CITY  SUPERINTENDENTS 


1.  Rooms  should  be  randomly  selected* 

2,  Every  pupil  in  the  rooms  chosen  should  be 
tested. 

3«  Rooms  with  only  one  grade  be  chosen.  ' 

1*.  Principals  of  cooperating  schools  be  given 
the  enclosed  questionnaires  for  completion. 

This  will  speed  up  the  operation. 

5.  In  the  case  of  your  city  (  ) 

you.  will  note  that  we  will  require  approximately 
Grade  V  pupils 
Grade  VIII  pupils. 


(  ; 
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SUGGESTIONS  FOR  RANDOMIZING  GRADED  RURAL 


1.  In  the  case  of  your  division  or  county  we 

will  ask  you  to  choose  approximately 
grade  V  pupils  and  grade  VIII  pupils. 

2.  For  this  group  our  concern  is  with  the 
centralized  school.  We  are  anxious  to 
get  a  sample  from  those  pupils  who  are 
conveyed  and  thus  hope  you  may  randomize 
rooms  from  your  larger  centralizations. 

3.  We  request  that  rooms  with  not  more  than 
two  grades  be  chosen. 

k,  Every  grade  V  or  grade  VIII  pupil  in  the 
room  selected  should  be  tested.  (We 
realize  that  this  will  include  some  pupils 
who  are  not  conveyed). 

3.  We  would  ask  that  principals  of  cooperating 
schools  be  given  the  enclosed  questionnaire. 
This  will  speed  up  the  study. 


QUESTIONNAIRE  TO  SUPERINTENDENTS. 


1.  I  will  be  willing  to  co-operate  with  you  in  the  Arithmetic 
research  sponsored  by  the  Faculty  of  Education  and  the 
Alberta  Advisory  Committee  on  Educational  Research.  Yes  No 


2.  The  schools  which  I  have  chosen  randomly  are  listed  below  in  the  order 
drawn  for  testing  purposes.  (An  easy  way  to  randomize  is  to  place 
numbers  representing  each  of  the  eligible  rural  schools  in  a  bowl 
and  draw  by  chance  until  the  required  number  of  pupils  in  each  grade 
has  been  drawn). 

School  Teacher  Address  Pupils  enrolled 

Grade  V  Grade  VIII 

1. 


2. 

3. 

k. 

5. 

6. 

7. 


8. 


9. 


10. 


3. 

I  wish  to  have  the  tests  sent  directly  to  me. 

Yes 

No 

h. 

I  wish  to  have  all  tests  sent  directly  to  the 
teacher. 

Yes 

No 

5. 

Have  the  Iowa  Every -Pupil  Tests  been  administered 
in  your  schools  within  the  last  two  years? 

Yes 

No 

Superintendent  of  Schools 


Division 


3 


Alberta 


FACULTY  OF  EDUCATION 
UNIVERSITY:  OF  ALBERTA 


Edmonton,  Alberta 
April  2,  1955 


Dear 


Superintendent  has 

requested  that  your  school  be  included  in  the 
Provincial  sample  for  the  arithmetic  research.  The 
enclosed  circular  will  reveal  the  plan  to  you. 

It  is  a  pleasure  to  forward  the  enclosed 
tests  for  administration  to  pupils  of  3^our  school 
enrolled  in  grades  V  and  VIII. 

Sincerely, 


Velma  1.  Miller 


W.  Eric  Hodgson 
FACULTY  OF  EDUCATION 


■ 


FACULTY  OF  EDUCATION 
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UNIVERSITY  OF  ALBERTA. 


Edmonton,  Alberta 
April  2,  1955 


Mr,  __ _ _ _ _ __ 

Superintendent  of  Schools, 
_ _ _ _ _ ,  Alberta 


Dear  Mr. 


Re:  Arithmetic  Research 

Tests  have  now  gone  to  the  following  teachers  in 
your  superintendency  as  designated  by  you. 


Anything  that  you  can  do  to  facilitate  the  administration 
of  the  tests  such  as  the  provision  of  the  special ' graphite 
pencils  and  the  early  return  of  testing  materials,  will  be 
greatly  appreciated. 


You  will  be  kept  informed  of  the  receipt  of  completed 
tests  and  manuals  from  the  above  schools. 

Yours  sincerely, 


Velma  I.  Miller 


Wo  Eric  Hodgson 
FACULTY  OF  EDUCATION 


Edmonton,  Alberta 
April  2,  1955 
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Reference;  Arithmetic  Research  Pro.ject 


To:  Rural  Teachers  Taking  Part  in  the  Study: 

It  occurs  to  us  that  teachers  may  be  apprehensive  concerning 
the  use  of  the  results  of  the  arithmetic  study.  Certainly  you 
are  entitled  to  know  how  the  results  will  be  used.  Let  us  say, 
right  now,  that  our  treatment  of  the  data  will  not  permit 
invidious  comparisons  of  individual  teachers  or  schools. 

The  rural  school,  with  small  numbers  in  each  of  the  grades 
tested,  may  have  very  high  or  very  low  scores,  as  a  single 
brilliant  or  poor  pupil,  or  a  pupil  with  a  language  handicap,' 
will  exert  an  extraordinary  influence  on  the  average  of  a  par¬ 
ticular  school.  We  realize,  also,  that  some  rural  schools  have 
privileged  populations  of  high  socio-economic  status,  while 
others  lie  in  marginal  areas  where  poverty  and  a  low  standard 
of  living  are  present.  Too,  there  is  the  influence  of  racial 
origin  and  language  spoken  in  the  home.  All  such  factors  may 
affect  the  standing  of  pupils  in  a  rural  school  favorably  or 
adversely. 

Everyone  concerned  with  the  studv  realizes  that  such  ex¬ 
treme  differences  exist,  and  is  fully  aware  that  such  differences 
in  achievement  as  are  revealed  by  the  study  are  the  result  of 
economic,  social,  linguistic  and  cultural  factors,  and  are  in 
no  way  attributable  to  the  present  teacher. 

We  wish  to  recommend  that  you  read  carefully  the  instructions 
concerning  pupils  to  be  tested,  and  methods  of  administration  of 
tests,  and  that  you  follow  the  instructions  with  meticulous  care, 
in  order  that  the  results  will  present  an  accurate  picture  of  the 
situation . 

In  return  we  pledge  ourselves  to  make  our  analyses  of  the 
resulting  data  only  in  large  groups  or  samples  in  which  the  iden¬ 
tity  of  the  individual  schools  is  completely  lost.  No  statistics 
will  be  computed  in  terms  of  individual  schools . 

A  final  word.  The  excellent  cooperation  we  have  received 
assures  us  that  our  study  is  going  to  be  a  marked  success.  We 
could  not  ask  for  better  support.  We  sincerely  hope  that  every 
one  of  the  cooperating  teachers  is  going  to  share  our  pride  in 
the  study,  warmed  by  the  realization  that  together  we  are  making 
a  significant  contribution  to  educational  research  in  Alberta. 


Tours  sincerely, 


Velma  I.  Miller 


W.  iinc  iioagson 
Facultv  of  Education 


Instructions  to  Cooperating  Teachers 
Arithmetic  Research 
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1#  Have  each  pupil  fill  in  the  blank  spaces  on  the  cover  of 
each  of  the  tests  with  the  required  identif  ying  data . 

2.  The  Testing  Program: 

Grade  V 

1*  Otis  Quick-Scoring  Mental  Ability  Tests  - 

Grades  4-9 

2.  Iowa  Every-Pupil  Tests  of  Basic  Skills  - 

Grades  5-9 


Grade  VIII 

1.  Otis  Quick-Scoring  Mental  Ability  Tests  - 

Grades  4-9 

2.  Iowa  Every-Pupil  Tests  of  Basic  Skills  - 

Grades  5-9 

3.  Date  of  Testing: 

It  is  requested  that  all  tests  be  administered  during  the 
month  of  April ?  the  first  part  if  possible. 

4.  Time  of  Administering  Tests: 

It  is  hoped  that  the  tests  will  be  administered  over  a  two 
day  period  to  avoid  fatigue.  Possibly  thev  could  be  given 
shortly  after  9:00  a.m.  on  each  of  two  consecutive  days* 

5.  Directions  for  Administering  Tests: 

In  each  package  of  tests  is  a  manual  of  directions.  Please 
follow  the  instructions  in  the  manual  carefully.  Give 
special  attention  to  timing.  Provide  yourself  with  a  reliable 
watch  with  a  second  hand.  Absolute  fidelity  to  the  timing 
scheme  as  stated  in  the  manual  is  necessary  if  reliable 
results  are  to  be  obtained.  Familiarize  3^ourself  with  the 
section  of  the  manual  dealing  with  the  administration  of 
the  test  before  starting  each  test. 
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Separate  answer  sheets  are  provided  for  machine  scoring. 
Make  sure  that  all  pupils  are  equipped  with  proper 
graphite  pencils  and. .that  they  make  a  heavy  mark  in 
the  blank  selected .  they  wish  to  change  the  mark, 
the  wrong  one  must  be  erased  completely. 

(Note :  If  you  have  not  received  these  special  pencils, 

please  contact  your  Superintendent  or  Divisional 
Secretary.) 

6.  Who  Will  Take  the  Tests: 

All  the  pupils  in  the  grades  selected  will  take  the  tests 
unless  other  instructions  are  received  by  letter.  Do 
not  exclude  any  pupil  because  of  poor  academic  standing. 

7.  Return  of  Completed  Tests: 

When  the  pupils  have  completed  the  tests,  package  the 
tests ,  answer  sheets  and  manuals  securely  and  return 
promptly  to  W.  E7  Hodgson,  Faculty  of  Education,  University 
of  Alberta,  Edmonton,  Alberta.  If  you  xfill  be  kind  enough 
to  pay  the  postage  or  express,  and  will  notify  us  of  the 
amount ,  we  will  reimburse  }rou  at  once.  Please  return  all 
tests  and  manuals.  They  are  urgently  needed. 

S.  Confidential  Mature  of  Program: 

Keep  all  tests  under  lock  and  key  prior  to  the  day  of 
testing. 
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OTIS  QUICK-SCORING  MENTAL  ABILITY  TESTS 


By  Arthur  S.  Otis,  Ph.D. 

Formerly  Development  Specialist  with  Advisory  Board,  General  Staff,  United  States  War  Department 

BETA  TEST:  FORM  CM 


Beta 

Cm 


IQ 


For  Grades  4-9 


Score 


Read  this  page.  Do  what  it  tells  you  to  do. 

Do  not  open  this  booklet ,  or  turn  it  over,  until  you  are  told  to  do  so. 

Fill  these  blanks,  giving  your  name,  age,  birthday,  etc.  Write  plainly. 


Name . 

First  name, 


. . . . Age  last  birthday . years 

initial,  and  last  name 


Birthday . 

Month 


. .  Teacher 

Day 


Date . 19 


Grade . School . City  and  state 


This  is  a  test  to  see  how  well  you  can  think.  It  contains  questions  of  different  kinds.  Here  are  three 
sample  questions.  Five  answers  are  given  under  each  question.  Read  each  question  and  decide  which 
of  the  five  answers  below  it  is  the  right  answer. 

Sample  a:  Which  one  of  the  five  things  below  is  soft  ?  12345 

©  glass  ©  stone  ©  cotton  ©  iron  ©  ice .  W  jj  I  |[  \\ 

The  right  answer,  of  course,  is  cotton;  so  the  word  cotton  is  underlined.  And  the 
word  cotton  is  No.  3;  so  a  heavy  mark  has  been  put  in  the  space  under  the  3  at  th^ 
right.  This  is  the  way  you  are  to  answer  the  questions. 

Try  the  next  sample  question  yourself.  Do  not  write  the  answer;  just  draw  a  line 
under  it  and  then  put  a  heavy  mark  in  the  space  under  the  right  number. 


Sample  b:  A  robin  is  a  kind  of  —  e  7  s  9  10 

©  plant  ©  bird  ©  worm  ©  fish  ©  flower....  I!  II  II  II  jj 
The  answer  is  bird;  so  you  should  have  drawn  a  line  under  the  word  bird,  and  bird  is 
No.  7 ;  so  you  should  have  put  a  heavy  mark  in  the  space  under  the  7.  Try  this  one : 

Sample  c:  Which  one  of  the  five  numbers  below  is  larger  than  55  ?  n  12  13  14  15 

@  53  @48  ©  29  ©  67  ©  16 . jj  li  ii  ii  ii 

The  answer,  of  course,  is  57 ;  so  you  should  have  drawn  a  line  under  57,  and  that 
is  No.  14;  so  you  should  have  put  a  heavy  mark  in  the  space  under  the  14. 

The  test  contains  80  questions.  You  are  not  expected  to  be  able  to  answer  all  of  them,  but  do  the  best 
you  can.  You  will  be  allowed  half  an  hour  after  the  examiner  tells  you  to  begin.  Try  to  get  as  many 
right  as  possible.  Be  careful  not  to  go  so  fast  that  you  make  mistakes.  Do  not  spend  too  much  time 
on  any  one  question.  No  questions  about  the  test  will  be  answered  by  the  examiner  after  the  test  begins. 
Lay  your  Dencil  down. 

Do  not  turn  this  booklet  until  you  are  told  to  begin. 


Published  1939  by  World  Book  Company,  Yonkers-on-Hudson,  New  York,  and  Chicago,  Illinois 
Copyright  1937  by  World  Book  Company.  Copyright  in  Great  Britain.  All  rights  reserved 

PRINTED  IN  U.S.A.  BETA:  CM- 19 


This  test  is  copyrighted.  The  reproduction  of  any  part  of  it  by  mimeograph,  hectograph ,  or  in  any  other 
way,  whether  the  reproductions  are  sold  or  are  furnished  free  for  use,  is  a  violation  of  the  copyright  law. 
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Note.  This  Answer  Sheet  is  not  intended  for  machine  scoring.  [  2 


Examination  begins  here. 


Otis  Quick-Scoring :  Beta :  CM 
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1.  Which  one  of  the  five  things  below  does  not  belong  with  the  others  ? 

0  rose  ©  violet  ©  pansy  ®  grape  ©  morning-glory . 

2.  Which  one  of  the  five  answers  below  tells  best  what  a  hammer  is  ? 

©  a  thing  ©  a  tool  ®  furniture  ®  a  weapon  ©  a  machine . 

3.  Which  one  of  the  five  words  below  means  the  opposite  of  west  ? 

@  north  ©  south  ©  east  ©  equator  ©  sunset . 

4.  A  banana  is  to  the  peeling  and  aji  ear  of  corn  is  to  the  husk  as  an  egg  is  to  what  ? 

©  an  omelet  ©  the  shell  ©  a  cob  ©  a  hen  ©  food . 

6.  A  child  who  accidentally  hurts  another  child  should  — 

@>  say  he  didn’t  do  it  ©  run  away  ©  do  nothing  ©  say,  “  I’m  sorry  ” 

6.  Which  one  of  the  five  things  below  is  the  largest  ? 

©  a  bud  ©  a  branch  @  a  tree  ©  a  twig  ©  a  limb . 

7.  Which  one  of  the  five  words  below  means  the  opposite  of  thin  ? 

©  strong  ©  fat  (§)  healthy  ©  tall  ©  large . 


8.  Three  of  the  four  designs  at  the  right  are  alike. 

Which  one  is  not  like  the  other  three? 

I 

9.  Which  one  of  the  five  things  below  is  most  like  these  three  :  a  cup,  a  plate,  and  a  saucer? 

©  a  fork  ©  a  table  ©  a  napkin  @  a  bowl  ©  a  spoon  . . 

10.  A  hand  is  to  an  arm  as  a  foot  is  to  what  ? 

©  a  toe  ©  a  leg  ©  a  finger  ©  a  wrist  @  a  knee . . 

11.  Which  word  means  the  opposite  of  sorrow  ? 

©  sickness  ©  health  ©  good  @  joy  ©  pride . . . 

12.  When  a  new  kind  of  machine  is  thought  of,  it  is  usually  called  — 

©  a  discovery  ©  an  adoption  ©  a  creation  ©  a  novelty  ©  an  invention. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


Which  is  the  most  important  reason  we  use  money  ? 

©  It  is  made  of  silver.  ©  It  makes  goods  cheaper.  ©  It  is  fun  to  jingle. 

©  It  makes  exchanging  goods  easier.  ©  We  have  used  it  for  a  long  time . 

A  book  is  to  an  author  as  a  statue  is  to  what  ? 

©  marble  ©  a  sculptor  ©  a  model  ©  a  magazine  ©  a  man . 

At  4  cents  each,  how  many  pencils  can  be  bought  for  36  cents  ? 

©  40  @32  ©  36  ©  9  ©  144 . . . 


Three  of  the  four  designs  at  the  right  are  alike. 

Which  one  is  not  like  the  other  three  ? 

©LJLJ  ©L/  LJ  © 

Which  one  of  the  five  things  below  is  most  like  these  three :  a  plum,  an  apricot,  and  an  apple  ? 


M  M 


a  seed 


a  peach  ©  a  flower 


a  leaf. 


a  feather 


a  nest  ©  flying. 


©  a  tree 

A  seed  is  to  a  plant  as  ( ?)  is  to  a  bird. 

©  a  tree  ©  an  egg 

If  the  words  below  were  rearranged  to  make  a  good  sentence, 
with  what  letter  would  the  last  word  of  the  sentence  begin  ? 
usually  are  on  hung  walls  pictures 

©p  ©a  ©w  ©h  ©u . 

Which  word  means  the  opposite  of  ugly  ? 

©  witch  ©  pretty  ©  colored  ©  deformed  ©  mean. 

21.  A  boy  who  often  tells  stories  he  knows  are  not  true  is  said  to  — 

©  brag  ©  cheat  ©  joke  ©  lie  ©  exaggerate . 

22.  One  number  is  wrong  in  the  following  series.  1727374757 

What  should  thatmumber  be?  @6  ©7  ©8  ©4  ©5..... . 

23.  Which  one  of  the  five  things  below  is  most  like  these  three :  an  eagle,  a  giraffe,  and  a  lizard  ? 

©  a  wing  ©  a  neck  ©  a  stone  ©  a  mouse  ©  a  tree . 

24.  Coal  is  to  a  locomotive  as  what  is  to  an  automobile  ? 

©  a  motorcycle  ©  smoke  ©  wheels  ©  gasoline  ©  horn .  . 

Copyright  1937  by  World  Book  Company  1^1  (Go  right  On  tO  the  next  page.) 
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6 


8 


64. 


66. 


66. 


67. 


68. 


69. 


70. 


71. 


72. 


73. 


74. 


76. 


76. 


77. 


78. 


79. 


80. 


If  the  following  words  were  arranged  in  order,  which  word  would  be  in  the  middle? 

©  plaster  ©  frame  ©  wallpaper  ©  lath  ©  foundation . 

Which  statement  tells  best  just  what  a  window  is  ? 

©  something  to  see  through  ©  a  glass  door 

©  a  frame  with  a  glass  in  it  ©a  glass  opening  in  the  wall  of  a  house 

©  a  piece  of  glass  surrounded  by  wood . 

A  feeling  that  each  of  two  persons  has  for  the  other  is  said  to  be  — 

@  friendship  @  mutual  ©  incompatible  ©  contemporary  ©  deferer 
Which  one  of  the  following  words  would  come  last  in  the  dictionary  ? 

©  heart  ©  judge  ©  north  ©  nerve  ©  grass . . . . 

What  letter  precedes  the  letter  that  comes  next  before  Q  in  the  alphabet  ? 

©  P  ®Q  ©O  ©  R  ©S . 

One  number  is  wrong  in  this  series.  1  2  4  8  12  32  64  What  should  that  number  b 

©6  @12  @3  @16  ©  48 . . . 


If  I  have  a  large  box  with  3  small  boxes  in  it 
and  3  very  small  boxes  in  each  small  box, 
how  many  boxes  are  there  in  all  ? 

@6  ©7  @3  @12  ©13 


There  is  a  saying,  “  Don’t  ride  a  free  horse  to  death.”  This  means  — 

©  Don’t  be  cruel.  @  Don’t  abuse  a  privilege.  @  Don’t  accept  gifts. 
@  Don’t  be  reckless.  ©  Don’t  ride  a  horse . 


Three  of  the  four  designs  at  the  right  are  alike. 
Wdiich  one  is  not  like  the  other  three  ? 


®Lj — U 


A  A  „G 


If  a  photograph  that  is  3  in.  wide  and  4  in.  long  is  enlarged  to  be  15  in.  wide, 
how  many  inches  long  will  it  be  ? 

©  16  @17  @20  ©  46  ©  60 . 

One  number  is  wrong  in  the  following  series. 

3  4  6  7  9  10  12  14 

What  should  that  number  be  ? 

©8  @2  @11  ©13  @6.... . . 

When  the  time  by  a  clock  was  13  min.  past  6,  the  hands  were  interchanged. 

The  clock  then  said  about  — 

@  6  min.  past  12  ©  12  min.  past  6  ©  29  min.  of  3 

@  12  min.  of  6  ©  8  min.  past  2 . 


A  car  owner  uses  a  mixture  in  his  radiator  containing  1  qt.  of  alcohol  to  every  2  qt.  of  water. 

How  many  quarts  of  alcohol  are  needed  for  18  quarts  of  the  mixture? 

@9  @-k  ©17  @36  ©6 . . . 

WTiat  letter  in  the  following  series  appears  a  third  time  nearest  the  beginning  ? 

AEDBACCEDFBDCAEEBC 

©B  ©C  ©D  @E  ©A . 

In  a  foreign  language  bora  cama  deta  means  very  good  food , 
bora  lopa  means  poor  food ,  cama  jila  means  very  large. 

What  word  means  good  ? 

©  bora  ©  cama  ®  deta  ©  lopa  ©  fila . 

Which  one  of  the  five  words  below  does  not  belong  with  the  others  ? 

©  many  ©  little  ©  several  ©  few  ©  numerous . 

A  boy  is  now  three  times  as  old  as  his  sister. 

In  2  years  he  will  be  only  twice  as  old. 

How  many  years  old  will  his  sister  be  then  ? 


©4  @6 
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46.  Grass  is  to  cattle  as  bread  is  to  what  ? 

©  butter  @  flour  (2)  milk  (2)  man  ©  horses . 

46.  There  is  a  saying,  “ Every  rose  has  its  thorn.”  This  means  that  — 

©  All  rosebushes  have  thorns.  ©  There  is  no  joy  without  some  sorrow. 
(2)  Some  rose  petals  are  sharp.  (2)  All  flowers  come  from  bushes . 

47.  If  the  following  words  were  arranged  in  order,  which  word  would  be  in  the  middle? 

®  October  ©  June  ©  December  ©  August  ©  April . 


48.  If  Paul  is  taller  than  Herbert  and  Herbert  is  just  as  tall  as  Robert, 
then  Robert  is  (?)  Paul. 

(2)  taller  than  ©  shorter  than  (2)  just  as  tall  as 

49.  A  king  is  to  a  kingdom  as  what  is  to  a  republic  ? 

©  a  democrat  ©  a  monarchy  ©  a  president 


§)  (cannot  say  which) 
laws  ©  a  voter . . 


60.  Three  of  the  four  designs  at  the  right  are  alike. 
Which  one  is  not  like  the  other  three  ? 


© 


H 

N 

H 

H 

H 

© 


61.  A  person  who  is  sure  he  can  accomplish  a  task  is  said  to  be  — 

@  successful  ©  confident  ©  proud 


©  fearless  ©  brave. 


62. 


63. 


64. 


66. 


Which  statement  tells  best  just  what  a  watch  is  ? 

®  It  ticks.  (2)  something  to  tell  time  ® 
©  a  vest-pocket-sized  time-keeping  instrument 
Loud  is  to  sound  as  bright  is  to  what  ? 

©  noise  ®  shiny  ©  dull  ©  quiet 


a  small  round  object  with  a  chain 
©  something  with  a  face  and  hands 

©  light . 


If  the  following  words  were  rearranged  to  make  a  good  sentence, 
the  second  word  of  the  sentence  would  begin  with  what  letter  ? 
always  father  A  younger  his  than  boy  is 

@f  ©a  ©t  @b  ©y . 

Which  word  means  the  opposite  of  pride  ? 

©  sorrow  ©  proud  ©  miserable  ©  conceit 


©  humility 


66.  If  a  man  has  walked  west  from  his  home  9  blocks  and  then  walked  east  4  blocks, 
how  many  blocks  is  he  from  his  home  ? 

©13  @9  ©12  ©4  ©6 . 

67.  An  object  or  institution  that  will  not  perish  or  cease  is  said  to  be  — 

©  stationary  ©  stable  @  permanent  ©  solid  ©  sound 

68.  Ice  is  to  water  as  water  is  to  what  ? 

©  land  ©  steam  ©  cold  ©  river  ©  thirst . 


69.  There  is  a  saying,  “A  drowning  man  will  grasp  at  straws.”  This  means  that  — 

©  A  man  will  sink  more  easily  than  a  straw.  ©  Everyone  should  learn  to  swim. 


©  Desperate  people  cling  to  absurd  hopes, 
on  land . 


Those  who  cannot  swim  should  stay 


60.  Which  one  of  the  five  words  below  is  most  like  these  three :  fat,  blue,  soft  ? 

©  sky  ©  si^e  ©  very  ©  color  ©  small . 

61.  An  uncle  is  to  an  aunt  as  a  son  is  to  a  ( ?) 

©  brother  @  father  ©  sister  ©  daughter  ©  girl . 

62.  There  is  a  saying,  “  As  you  make  your  bed,  so  must  you  lie  on  it.”  This  means  that  — 

©  You  should  learn  to  make  your  own  bed.  ©  You  must  bear  the  consequences 
of  your  own  acts.  ©  You  must  lie  down  as  soon  as  your  bed  is  made  up. 

©  Sleep  is  necessary  to  have  good  health . 


(Go  right  on  to  the  next  page.) 


63.  Three  of  the  four  designs  at  the  right  are  alike. 
Which  one  is  not  like  the  other  three  ? 
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25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


41. 


42. 


43. 


44. 


Which  one  of  the  words  below  would  come  first  in  the  dictionary  ? 

(§)  trail  (§)  salt  ©  raving  ©  grave  ©  quarry . . 

An  electric  light  is  to  a  candle  as  a  motorcycle  is  to  — 

©  a  bicycle  ©  an  automobile  ©  wheels  ©  speed  ©  police 

Which  tells  best  just  what  a  pitcher  is  ? 

(§)  a  vessel  from  which  to  pour  liquid  ©  something  to  hold  milk 

(§)  It  has  a  handle.  ©  It  goes  on  the  table.  ©  It  is  easily  broken. . . 


Which  of  these  series  contains  a  wrong  number  ? 

©  3-6-9-12-15  ©  1-4-7-10-13  ©  2-6-8-11-15 

©  2-4-6-8-10  ©  1-3-5-7-9 . 

Which  of  the  five  things  below  is  most  like  these  three :  a  boat,  a  horse,  and  a  train  ? 

©  a  sail  ©  a  river  ©  a  motorcycle  ©  a  road  ©  a  track 


Three  of  the  four  designs  at  the  right  are  alike. 
Which  one  is  not  like  the  other  three  ? 


,0  @0  Xr.. 


If  the  words  below  were  rearranged  to  make  a  good  sentence, 
the  third  word  of  the  sentence  would  begin  with  what  letter  ? 
honey  bees  clover  gather  red  from 

©r  ©b  ©c  ©g  ©h. . 

A  road  is  to  an  automobile  as  ( ?)  is  to  an  airplane. 

©  flying  ©  a  propeller  ©  speed  ©  the  air  ©  awing . 

If  Paul  is  taller  than  Harry  and  Harry  is  taller  than  James,  then  Paul  is  (?)  James. 

©  shorter  than  ©  taller  than  ©  just  as  tall  as  ©  (cannot  say  which)  .  . . 


Count  each  5  below  that  has  a  3  next  after  it. 

Tell  how  many  5’s  you  count. 

531875156352095351025871533501355325 

@6  @7  ©3  ©4  @5 . 

A  man  who  acquires  the  property  of  others  by  deceit  is  called  a  — 

©  traitor  @  swindler  @  burglar  ©  prisoner  ©  lawyer . 

The  son  of  my  father’s  sister  is  my  ( ?) 

©  nephew  ©  uncle  ©  cousin  ©  stepbrother  ©  grandson . 

Order  is  to  confusion  as  ( ?)  is  to  war. 

©  guns  ©  peace  ©  powder  ©  thunder  ©  army . 

A  quantity  which  grows  smaller  is  said  to  — 

©  fade  ©  decrease  ©  dry  up  ®  die  ©  sink . 

If  the  following  words  were  arranged  in  order, 
with  what  letter  would  the  middle  word  begin  ? 

Minute  Month  Day  Second  Hour  Year  Week 

©M  ©H  ©D  ©S  ©W . . . 

If  Carl  is  younger  than  Edward  and  Carl  is  older  than  John,  then  John  is  ( ?)  Edward. 

©  younger  than  @  older  than  ©  just  as  old  as  ©  (cannot  say  which) .... 

Which  tells  best  just  what  a  lamb  is  ? 

©  an  animal  with  wool  ©  a  creature  with  four  legs  and  a  tail 
©  a  young  sheep  ©  a  lively  small  animal 

©  a  young  animal  that  eats  grass . , . M 

Which  one  of  the  five  things  below  is  most  like  these  three :  a  towel,  a  shirt,  and  a  handkerchief? 

©  a  laundry  ©  a  store  ©  a  bath  ©  a  sail  ©  a  shoe . 


What  is  the  most  important  reason  that  we  use  telephones  ? 

©  to  call  the  fire  department  ©  to  save  time  in  communication 

©  to  chat  with  our  neighbors  ©  to  hear  the  bell  ring 

©  They  give  jobs  to  operators . . . .  .1 

Which  one  of  the  words  below  would  come  last  in  the  dictionary  ? 

©  emerge  ©  eject  ©  edible  ©  estate  ©  enter . 

[  4  ]  (Go  right  on  to  the  nex 
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Name. 


.Grade. 


(Last  Name) 


(First  Name) 


Age  on  Last 
Birthday _ 


Number  of  Months 
Since  Last  Birthday. 


Sex. 


(Years) 
Town  or  City _ 


(Boy  or  Girl) 


School. 


Teacher. 


Date. 


SCORES 


Poss. 

Score 

Parti  (40) 

Raw 
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Grade 

Equiv¬ 

alent* 

Part  II  (33) 

Part  III  (31) 
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*  See  page  10  in  Examiner’s  Manual 
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□  12| 

□  13 

□  N 

Section  B 

64  Q792 

□782 

□.792 

□  N 

65  Ql.22 

□  122 

□  12200 

□  N 

66  Q80 

□20 

□8000 

□  N 

67  D80 

□800 

□25 

□  N 

68  01500 

□  *50 

□$100 

□  N 

69  Ul% 

□  25% 

□75% 

□  N 

70  0,000 

□49.5%  n4.95% 

□  N 

71  Dtw 

□  .076 

□•76 

□  N 

72  Q.9 

□A 

□  N 

73  □$44.63 

□  $44.60  □$4463.00  □  N 
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74  n4i 

□52 

□  ill 

□  N 

75  Q108 

□no 

□  112 

□  N 

76  06  '} 

□7 

□8 

□  N 

77  D2 

□4 

□5 

□  N 

78  n74 

□84 

□  147 

□  N 

79  Q47 

□49 

□52 

□  N 

80  n$l .36 

□  $1.62 

□*1.72 

□  N 

81  C$.40 

□  *4.00 

□*6.00 

□  N 

82  040% 

□50% 

□60% 

□  N 

83  mu 

□  lift 

□  12  U 

□  N 

84^3 

□60 

□  120 

□  N 

85  012 

□20 

□32 

□  N 

86  02,500  tons  03,000  tons 

□6,000  tons 

□50,000  tons 

87  □  3  times 

□4  times 

1  |5  times 

□  6  times 

88  QlOS  per  cent 

□one-half 

1  1  two-thirds 

□three-fourl 

89  □one-third 

I  lone-fifth 

□one-tenth 

□three-fourl 

90  06  hours 

□7j  hours 

□8^  hours 

□9  hours 

91  O40  miles 

□47  .miles 

□50  miles 

□N 

92  Q3  miles 

□6  miles 

□7  miles 

□  10  miles 

93ni5%  C40% 

□  55%  D7£ 

94  □  $132,000 

□  $1,300,000 

□$1,320,000 

□  N 

95  □  7  miles 

□20  miles 

□91  miles 

□  N 

96  D96  Q97 

□99  HN 

97  051  sq.  mi. 

□  120  sq.  mi. 

□  240  sq.  mi. 

□480  sq.  mi. 

98  ni08  sq.  ft. 

□680  sq.  ft. 

□  720  sq.  ft. 

□N 

99  \J9  feet 

□  108  feet 

□20  feet 

□N 

100  □$129.20 

□*387.60 

□  $1162.80 

□N 

ioi  □tV 

□1  □* 

102  DNone 

□*1.50 

□  $.50 

□N 

103  □$185  C$260 

□$285  QN 

104  n*9  n*i5 

□*18  □*2i 
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ipil’s  Name . . 

PART  I 

VOCABULARY  AND  FUNDAMENTAL 
KNOWLEDGE 

rections :  After  each  question  in  this  part  of  the  test 
ere  are  four  possible  answers,  only  one  of  which  is 
rrect  or  definitely  better  than  the  others.  Decide 
lich  is  the  best  answer  and  then  place  an  X  in  the 
oper  box  on  the  answer  sheet. 


.  75  minutes  is  how  many  hours? 

1)  |  2)  II  3)  1«  4)  2| 


.  How  should  two  hundred  twenty-two  and  thir¬ 
teen  thousandths  be  written? 

1)  20022.13  3)  222.13000 

2)  222  13000  4)  222.013 

L  About  how  high  is  an  average  dining  table? 

1)  21  feet.  3)  4  feet. 

2)  31  feet.  4)  5  feet. 

.  Which  of  these  represents  the  largest  value? 

1)  .6  2)  .400  3)  .3841  4)  .0893 

,  Which  of  these  is  used  in  measuring  an  angle? 

1)  Meters.  3)  Degrees. 

2)  Cubic  feet.  4)  Centimeters. 


Two  and  a  half  hours  after  midnight  would  be 
what  time? 

1)  12  A.M.  3)  9:30  P.M. 

2)  2:30  P.M.  4)  2:30  A.M. 

How  should  5"  be  read? 

1)  Five  feet.  3)  Five  inches. 

2)  Five  degrees.  4)  Five  hours. 


Which  of  these  fractions  is  the  largest? 

2)  «  3)  1§  4)  I 


1)  — 

'  12 


How  many  square  feet  are  there  in  a  square  yard? 
1)  3  2)  4  3)  6  4)  9 

How  many  faces  or  sides  does  a  cube  have? 

1)  4  2)  6  3)  8  4)  12 

How  would  you  read  100.001? 

1)  One  hundred  and  one. 

2)  One  hundred  and  one-tenth. 

3)  One  hundred  and  one-hundredth. 

4)  One  hundred  and  one-thousandth. 


A  ton  of  coal 
many  men? 

1)  4  2) 


is  about  equal  in  weight  to  how 

9  3)  13  4)  20 


13.  In  which  of  these  figures  is  there  a  horizontal  line? 

•X  ^  =  V 

1)  2)  3)  4) 

14.  In  which  of  the  figures  above  do  the  fines  form  a 
right  angle? 

1)  1  2)  2  3)  3  4)  4 

15.  How  many  digits  are  used  in  writing  the  number 
four  hundred  twenty  thousand  seven? 

1)  3  2)  5  3)  6  4)  9 


16.  About  how  many  acres  are  in  the  shaded  area  in 
this  diagram  ? 


1)  About 

2)  About  16. 

3)  About  160. 

4)  About  320. 


1  Mile 


17.  How  many  ^’s  are  in  § ? 

1)  Less  than  one.  3)  3 

2)  2  4)  4 

18.  A  tree  24  feet  high  is  about  how  many  times  as 
high  as  a  tall  man? 

1)  2  2)  3  .  -  3)  4  4)  6 

19.  Which  of  the  following  represents  the  largest 
quantity? 

1)  M  ,  2)  C  3)  XL  4)  XH 

20.  Why  do  we  write  the  zero  in  3.05? 

1)  Because  arithmetic  books  say  we  should. 

2)  Because  it  holds  the  tenths  place  and  shows 
that  the  5  means  5  one-hundredths. 

3)  Because  it  shows  that  there  are  no  fractions 
in  the  number. 

4)  Because  the  tenths  place  is  always  a  zero 
when  there  are  hundredths  in  a  number. 

21.  1000  B.C.  is  about  how  many  years  ago? 

1)  1000  2)  940  3)  1940  4)  2940 

22.  In  looking  at  three  groups  of  calves,  one  man 
said,  “There  are  6  in  the  first  group,  6  in  the 
second,  and  8  in  the  third.”  A  second  man 
said,  “There  are  20  calves.”  If  you  only  wanted 
to  know  how  many  calves  there  were,  why  was 
the  second  man’s  answer  best? 

1)  Because  it  is  easier  to  think  of  one  group  of 
20  than  of  three  groups  of  6,  6,  and  8. 

2)  Because  20  tells  you  how  many  calves  there 
were. 

3)  Because  20  does  not  leave  out  any  of  the 
calves. 

4)  Because  the  first  man  did  not  tell  how  many 
calves  there  were. 

(Go  on  to  the  next  page.) 
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23.  Which  is  equal  to  4%? 

D  ft  2)  i  3)  &  4)  .40 

24.  In  telling  how  long  a  certain  bridge  is,  four  chil¬ 
dren  gave  the  following  answers.  Each  answer 
is  correct,  but  one  is  better  than  any  other. 
Which  is  best? 

1)  About  three  times  the  distance  across  the 
school  lawn. 

2)  About  40  times  the  length  of  this  room. 

3)  About  12  times  as  far  as  the  distance  around 
the  school  room. 

4)  A  person  can  run  across  it  in  about  2  minutes. 

25.  Which  of  these  shows  a  diameter? 

o  ©  t>  b. 

1)  2)  3)  4) 

26.  The  length  of  the  air  field  runway  is  1800  feet. 
How  many  miles  is  this? 

1)  Less  than  half  a  mile.  3)  1  mile. 

2)  mile.  4)  2  miles. 

27.  Which  line  is  the  circumference  of  the  circle? 

1)  A 

2)  B 

3)  C 

4)  D 


32.  What  is  the  perimeter  of  a  rectangle? 

1)  The  distance  around  it. 

2)  Its  area. 

3)  The  distance  from  one  comer  to  the  oppos 
corner. 

4)  One-half  the  base  times  the  altitude. 


33.  The  population  of  city  A  is  161,832;  that  of  cify 
is  43,126.  What  is  the  best  way  of  express: 
the  relationship  between  the  two  populations! 

1)  A  has  118,706  more  people  than  B. 

2)  A  is  many  times  larger  than  B. 

3)  A  is  about  four  times  as  large  as  B. 

4)  A  is  about  six  times  as  large  as  B. 


34.  In  what  units  would  the  volume  of  a  box  be  giv< 

1)  In  centimeters. 

2)  In  square  inches. 

3)  In  degrees. 

4)  In  cubic  inches. 


35.  In  which  of  these  situations  would  7 r  be  us( 
(tt  =  3.14) 

1)  In  finding  the  thickness  of  a  tree. 

2)  In  finding  the  area  of  a  triangle. 

3)  In  finding  the  perimeter  of  a  hexagon. 

4)  In  finding  the  volume  of  a  cube. 

36.  Which  of  these  is  a  measure  of  area? 

1)  An  acre.  3)  A  peck. 

2)  A  rod.  4)  A  cubic  foot. 


28.  In  which  number  does  the  3  represent  hundreds? 

1)  431  2)  3826  3)  5319  4)  300000 

29.  In  the  number  555,  how  does  the  first  5  compare 
in  value  with  the  last  5? 

1)  It  is  the  same. 

2)  It  is  twice  as  great. 

3)  It  is  10  times  as  great. 

4)  It  is  100  times  as  great. 

30.  Which  of  these  figures  shows  what  |  X  i  equals? 


31.  In  the  word  “eighty-one,”  what  does  the  “ty” 
mean? 

1)  It  is  used  to  make  the  word  sound  rhyth¬ 
mical. 

2)  It  means  tens. 

3)  It  means  to  add  80  and  1  together. 

4)  It  means  less  than  nine  and  more  than  eight. 


37.  In  the  last  election,  candidate  A  beat  candidah 
“two  to  one.”  If  A  received  about  15,000  vol 
approximately  how  many  votes  did  B  receive' 

1)  7,500  3)  30,000 

2)  10,000  4)  45,000 


38.  About  how  long  would  it  take  an  eighth  grade  1 
walking  at  a  fast  rate  to  walk  a  mile? 

1)  5  minutes.  3)  %  hour. 

2)  15  minutes.  4)  1  hour. 

39.  If  a  farmer  asks  for  the  capacity  of  a  grain  1 
what  units  of  measurement  should  a  salesman 
in  answering? 

1)  Gallons.  3)  Bushels. 

2)  Cubic  feet.  4)  Tons. 


40.  About  how  many  850-pound  steers  can  be  hau 
in  a  truck  with  a  load  limit  of  5  tons? 

1)  6  2)  11  3)  16  4)  20 

(Do  not  turn  to  the  next  page  until  you  are  told  to  do 


PART  II 

SECTION  A:  WHOLE  NUMBERS  AND  FRACTIONS 

^fictions:  In  this  section  are  a  number  of  examples  which  you  are  to  solve.  On  the  answer  sheet,  after  the  num- 
of  each  example,  you  will  find  three  possible  answers  and  an  N.  The  N  means  that  the  correct  answer  for  the 
hple  is  not  given  on  the  answer  sheet. 

ou  are  to  do  your  work  right  on  this  page.  First  solve  the  example.  Then  turn  to  the  answer  sheet  and  find 
number  of  that  example.  Compare  your  answer  with  those  given  on  the  answer  sheet.  If  one  of  the  three 
vers  given  is  exactly  like  your  own,  place  an  X  in  the  box  in  front  of  it.  If  none  of  the  three  answers  given  is 
yours,  place  an  X  in  the  box  in  front  of  the  N.  Do  not  rework  a  problem  simply  because  your  answer  is  not 
any  of  those  given  on  the  answer  sheet.  Instead,  mark  the  box  in  front  of  the  N  and  go  on  to4he  next  ex¬ 
ile. 

educe  all  fractions  to  simplest  form. 

he  two  sample  items  have  been  marked  correctly  on  the  answer  sheet. 


gm 


V I'ple  0  Add 

2 

2 

4 

44  Divide 

47  Multiply 

3  0  2  0 
807 

52)1072 

triple  00  Subtract 

9 

3 

6 

1  Add 

706 

394 

8  17 

45  Add 

4 

1  6 

20 

7 

15 

9 

30 

3  1 

48  Divide 

85)3230 

I2  Subtract 

3005 

2919 

3  Multiply 

46  Subtract 

49  Add 

2  17 

4730 

5 

2  00 

2  089 

IT 

2 

6 

50  Subtract 

42 

5T 


51  Multiply 


_2_  v  1_  = 
3  X  2 


52  Divide 


9  -  4-  = 


53  Add 


5  JL 
0  6 


7i 


When  you  have  finished  exercise  53  go  on  to  the  next  page  and  work  the  exercises  5 4  through  63.  Do  not  do  Section  B  until  told  to  do  so.) 


'i 


4 


54  Subtract 

5  8  Subtract 

6 1  Subtract 

8t 

13-Z- 

1  °i 

7i 

H 

n 

55  Multiply 

12  x2  j  = 

59  Multiply 

62  Subtract 

2  v  1  1  v  3  _ 

3  A  1  2  A  4  “ 

3  1 

56  Divide 

29-f 

7  .  1  _ 

12*6 

63  Divide 

57  Add 

60  Divide 

Q  JL 

6  3 

°T  +  T  - 

Q  1  .  2  _ 

°  2  •  3 

1 

8 

4i 

(Do  not  work  Section  B  until  told  to  do  so.) 

SECTION  B:  PERCENTAGE  AND  DECIMALS 


Directions:  Do  your  work  on  this  page  if  there  is  room;  otherwise,  use  scratch  paper.  Mark  the  proper  box  o] 
answer  sheet  as  you  did  in  Section  A. 


64  Multiply  .66  by  .12. 


7  0  Change  .495  to  per  cent  form. 


65  Divide  244  by  .02. 


7 1  Change  76%  to  decimal  form. 


66  What  is  20%  of  400? 


67  16  is  50%  of  what  number? 


72  Change  90%  to  a  common  fraction 
and  reduce  it  to  its  lowest  terms. 


68  What  is  200%  of  $250? 


73  What  is  5%  of  $892.60? 


69  Change  if  to  per  cent  f< 


(Do  not  turn  to  the  next  page  until  you  are  told  to  dt 


PART  III.  PROBLEMS 

sctions:  Read  each  problem  carefully.  Do  your 
i  on  scratch  paper.  Compare  your  answer  with 
3  given  on  the  answer  sheet  and  mark  the  proper 
as  you  did  in  Part  II. 

some  problems,  you  are  asked  to  give  only  an  an¬ 
imate  answer.  For  these  particular  problems,  no 
given  on  the  answer  sheet,  but  you  are  to  mark  the 
n  front  of  the  answer  that  is  most  nearly  like  your 


& 

82  Their  profit  was  what  per  cent  of  the  selling  priced 


83  How  much  would  it  cost  to  send  a  letter  weighing 
ounces  to  Australia  if  postal  rates  are  5j£  for 
the  first  ounce  and  3^  for  each  additional  ounce  or 
fraction  of  an  ounce? 


the  beginning  of  the  year,  there  were  13  girls  and 
)ys  in  the  third  grade,  15  girls  and  12  boys  in  the 
h  grade,  11  girls  and  16  boys  in  the  fifth  grade, 
13  girls  and  13  boys  in  the  sixth  grade  of  the  Jack- 
1 5chool. 

How  many  girls  were  in  the  four  grades? 

How  many  more  boys  than  girls  were  there  in  all 
four  grades? 

At  the  end  of  the  year,  there  were  34  children  in 
the  fifth  grade.  How  many  more  children  were 
in  the  fifth  grade  at  the  end  of  the  year  than  at 
the  beginning? 


The  absences  in  the  fifth  grade  during  one  week 
svere  as  follows:  Monday  3,  Tuesday  0,  Wednes¬ 
day  5,  Thursday  2,  Friday  5.  What  was  the  av¬ 
erage  number  of  absences  for  each  day? 


an  automobile  trip  with  his  father,  Tom  kept  a 
1  of  the  speedometer  readings  as  they  droves 
.  At  home  it  read  9209 ;  at  Salem  the  reading  was 
at  Vale  City,  9291  miles;  and  at  Greenville, 
miles. 


How  far  was  it  from  Salem  to  Vale  City? 


If  it  took  3  hours  to  make  the  trip  from  home  to 
Glreenville,  how  many  miles  per  hour  did  they 
gravel? 


Before  he  started,  Tom’s  father  bought  8  gallons 
)f  gasoline  at  17^  per  gallon  and  a  quart  of  oil  at 
16^  per  quart.  What  was  his  bill? 


3  Girls’  Club  sold  Christmas  cards  at  $1.00  per 
The  cards  cost  them  60j£  per  box. 

Tow  much  profit  did  they  make  on  each  box^of 
sards  they  sold? 


84  How  many  tons  of  coal  can  be  stored  in  a  bin 
4  feet  wide,  10  feet  long,  and  3  feet  deep?  (Coal 
weighs  about  50  pounds  per  cu.  ft.) 

85  The  seventh  grade  planned  to  take  a  trip  to  an 
Indian  reservation.  The  teacher  said,  “Mr. 
Brown  is  taking  5  of  the  children  in  his  car,  and  I 
can  take  3.  That  means  we  have  rides  for  one- 
fourth  of  the  class.”  How  many  children  were  in 
the  seventh  grade? 

86  Ship  A  is  rated  as  of  12,480  tons.  If  ship  B  is 
about  one-fourth  as  large,  what  is  its  tonnage? 
(Note  that  in  this  problem  no  exact  relationship 
is  stated.  Therefore,  your  answer  will  be  only  an 
approximation.) 

87  A  certain  airplane  has  a  top  speed  of  435  miles 
per  hour.  The  airplane  is  how  many  times  as 
fast  as  an  automobile  which  has  a  top  speed  of 
90  miles  per  hour?  (Only  an  approximate  answer 
is  required.) 

88  If  a  man  plants  105  of  his  160  acres  in  corn,  about 
what  part  of  his  farm  does  he  plant  in  corn? 
(Only  an  approximate  answer  is  required.) 


89  A  dress  in  a  store  window  has  these  two  prices 
marked  on  it:  “Was  $12.98  —  Now  $10.25.”  The 
amount  that  the  dress  was  reduced  is  what  part 
of  the  original  price?  (Only  an  approximate 
answer  is  required.) 


90  John  is  waiting  for  a  train  that  is  scheduled  to 
arrive  at  9 :35  a.m.  but  has  been  marked  8  hours 
late.  John  looks  at  his  watch  and  sees  that  it  is 
9 :00  a.m.  About  how  much  longer  must  he  wait 
for  the  train?  (Only  an  approximate  answer  is 
required.) 


(Go  on  to  the  next  page.) 
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This  is  a  section  of  a  road  map.  The  numbers  be¬ 
tween  points  indicate  the  number  of  miles  between 
those  points.  The  solid  line  indicates  paved  road. 
The  double  line  indicates  gravel  road. 

91  What  is  the  shortest  road  distance  from  A  to 
G? 


92  In  going  from  D  to  A,  how  many  miles  farther 
is  it  to  go  the  all  paved  road  than  to  go  over 
part  that  is  gravel? 


93  About  what  per  cent  of  the  most  direct  road 
from  B  to  G  is  paved?  (Only  an  approximate 
answer  is  required.) 


94  If  the  cost  of  building  a  paved  road  is  $55,000 
per  mile,  what  was  the  total  cost  of  the  road 
from  C  to  D? 


95  If  the  cost  of  building  a  gravel  road  is  only 
$6,000  per  mile,  how  many  miles  of  gravel  road 
can  be  built  for  the  same  amount  of  money 
that  one  mile  of  paved  road  costs  ($55,000)? 


96  On  an  auto  trip,  Mr.  Brown  goes  from  C  to  F 
by  way  of  G.  He  returns  by  way  of  A.  How 
many  miles  did  he  drive  on  the  trip? 


97  What  is  the  approximate  area  in  square  miles  of 
the  region  enclosed  by  the  road  from  A  to  C  to 
D  and  then  back  to  A  by  way  of  B? 


This  is  a  simplified  floor  plan  of  a  house.  (You 
consider  the  dimensions  given  as  the  inside  di 
sions  of  the  room,  and  you  need  pay  no  attenti 
the  thickness  of  walls  and  partitions.)  The  si 
areas  represent  space  used  for  closets.  Proble: 
to  104  are  based  on  this  diagram. 

98  What  is  the  total  area  of  this  floor  plan?  1 

99  The  kitchen  floor  and  cabinet  top  are  to  b| 
ered  with  linoleum  which  comes  only  in 
widths.  How  many  feet  of  this  6-foot 
material  should  be  purchased? 

100  The  floor  carpeting  for  the  living  room  J 
house  costs  $5.10  a  square  yard.  Wha 
be  the  cost  of  this  carpeting? 

101  About  what  fraction  of  the  total  area  is  ul 
closets?  (Only  an  approximate  answer  reqi 

102  The  builder  of  this  house  thought  that  thl 
mate  on  the  cost  of  doors  was  too  high, 
contractor  pointed  out  that  outside  door; 
$15  each,  standard  interior  doors  were 
each,  and  closet  doors  were  $3.00.  Th< 
mate  for  doors  was  $70.00.  How  much  tc 
was  this  estimate? 

103  If  the  large  living  room  and  dining  room 
dows  together  cost  $85.00  and  the  othe; 
dows  cost  $25.00  per  unit,  what  was  the  ( 
windows  in  this  house? 

104  The  loan  on  this  house  is  $5,000,  on  whil, 
owner  pays  $30.00  per  month.  If  the  r 
interest  is  5%,  what  is  the  approximate  ai 
of  the  principal  that  is  paid  the  first  m 
(Only  an  approximate  answer  is  required. 

( Turn  your  booklet  over  and  wait  until  the  papers  are  col 
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(Each  pupil  writing  the  tests  is  to  complete  one  personal  data  sheet) 


1.  Name 


2,  Age _ _ 

Years  Months 


3.  Date  of  birth _ _ _ _  _ 

Year  Month  Day 


4.  Place  af  Birth  __ _ _ _ _ _ 

Country  Province  Town  or  City 


3.  Racial  Origin  (Country  from  wjaich  pupil's  family  came) 

Father  _ _ _ _ _ 

Mather  _ _ _ _ _ _ 

6.  Languages  Spoken  in  the  Home  1. _ _ 2.  ___ 

7.  I  live  1.  On  a  farm?  _ _ _ _ 

Yes  or  No 

2.  In  a  village  or  town?  _ 

Yes  or  No 

I  am  In  Grade 

V  or  VIII 

.  What  school  do  you  attend?  _ _ _ _ __ — 
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